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CAISSON FOUNDATION PIERS OF THE AMERICAN 
SURETY COMPANY'S BUILDING IN NEW YORK CITY. 
The people of New York City have become very 
familiar with modern tall office buildings, the number 
of which is increasing every year, a type of buildings 
which bids fair to become the rule among down town 
structures. A new structure for the American Surety 
Company designed by Bruce Price, the well known 
architect of this city, has been commenced on the 
corner of Broadway and Pine Street, and already the 
operations on the foundations have attracted much 
attention from passers-by. These works, conducted 
by the engineering firm of Sooysmith & Co., of this 



city, we have selected for illustration, as giving a good 
idea of the most advanced methods of caisson con- 
struction for city buildings. 

The building, of which we give a small cut, is to be 
twenty stories high. Its weight is to be carried on 
thirteen brick piers, the general plan of which can be 
seen in our perspective cut. To the right is Broad- 
way, with its stream of pedestrians, wagons and cable 
cars, while old Trinity, on the opposite side, gazes 
down on the beginning of a building ultimately to 
surpass its spire in height. 

Referring again to the cut of the foundation, the 
tops of the piers are Seen carried up to their final level. 



Under each pier is a rectangular caisson of half inch 
steel seven feet in internal height, and with its out- 
side wall carried up two feet further. From the 
caisson top a working shaft of steel three by five feet 
in area rises, and on top of this air shaft is placed the 
air lock, contained in a cylinder six feet in diameter 
and ten feet high. 

The process of sinking the foundation is as follows : 
The caisson is established in place, and the ground 
beneath is dug out and drawn up through the work- 
ing shaft in buckets. Concrete is laid on top to the 
depth of two feet within the upward extension of its 
(Continued on page 120.) 
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THE BROOKLYN MEETING OF THE AMERICAN ASSOCIA- 
TION FOR THE ADVANCEMENT OF SCIENCE. 

The forty-third meeting of the American Association 
was opened on the 16ch inst., at the Polytechnic In- 
stitute, .Brooklyn. N. Y. There was a large attend- 
ance of scientists from all parts of the Union. 

The mayor of Brooklyn was to have extended the 
city's welcome to its honored guests, but in his un- 
avoidable absence the duty was gracefully performed 
by President Truman J. Backus. He spoke of the 
debt due to representative men of learning, who were 
truly priests of the Almighty and benefactors of man- 
kind. He said that in the early days of Brooklyn it 
was hoped that here might be reared a great univer- 
sity. But while disappointed in that respect, this city 
has made significant expressions of its interest in edu- 
cation. Its annual appropriation for its public school 
system is $2,500,000. The fame of its Polytechnic Insti- 
tute, Packer Institute, Adelphi Academy and other 
schools has gone abroad ; as has also that of those 
spacious buildings erected for industrial education by 
the lavish liberality of Mr. Pratt. The Brooklyn In- 
stitute is unique, with its 26 departments of research, its 
many courses of lectures, and its more than 3,000 sub- 
scribers. He welcomed the Association, trusting that 
it might while here give an impetus to learning such 
as should impel men of wealth to build a fitting super- 
structure on the broad foundation already laid. 

President Daniel G. Brinton, of Media, Penn., re- 
plied. He said that the habits of the American Asso- 
ciation for the Advancement of Science are migra- 
tory, like those of the birds, fishes and primitive 
human tribes. It journeys from city to city, the 
nation's guest, and representing the nation. It comes 
with no empty hands, but makes due return for 
favors granted. Its aim is to increase the popular 
love of learning, and therefore it frames its rules so 
as to admit all searchers for truth. No barriers are 
thrown in the way of those who would enter this re- 
public of science. There is no restriction of color, 
caste, nationality or sex. The industry of practical 
workers supplements the diligence of special students. 
Once a year, for nearly half a century, this associa- 
tion has convened the scientists of the land that they 
might know each other personally, compare their views, 
harmonize their differences, and push forward the good 
work by a united effort. We now number 2,000 mem- 
bers and embrace all prominent lines of research. 
Our published volumes form an epitome of what 
science has done for nearly half a century. Our influ- 
ence is highly educational We have no inner secrets. 
We are no mysterious guests. Scientific truth is ab- 
solutely open to the world, free as air, visible as light. 
We have no favored few, no select illuminati. The 
spirit of true science is modest in its own claims and 
liberal to the claims of others. 

Our first lesson is to follow the facts. New facts 
bring new conclusions. The opinions of to-day 
must be modified by the learning of tomorrow. The 
despair of a scientific assembly is the hobby rider, 
the man of a pet theory which he is bound to uphold 
in the face of facts. Yet so supreme is energy that 
error itself ardently pursued yields a better harvest 
than truth languidly cultivated. 

The ultimate aim of all our labor, of our study of 
phenomena, our revision of results and rejection of 
errors, is to discover those absolute laws of motion, 
life and mind that are ubiquitous and eternal, and 
that reveal with sunlike distinctness the order that 
presides over all natural processes. This is the mission 
of science, noble, inspiring, consolatory, humanitarian 
and spiritual. We assemble here to lead you to unite 
with us and to share our lofty enthusiasms. And we 
interpret your sympathetic welcome as a sign of your 
participation in our purposes. 

In the afternoon the vice-presidents addressed the 
several sections. Abstracts of some of these interest- 
ing papers are given. 

PARADOXES IN RESISTANCE. 

Prof. Mansfield Merriman addressed the section of 
mechanical science and engineering on the resistance 
of materials under impact. It is important to mark 
the effects of falling bodies in relation to machinery, 
bridges and buildings. Young first recognized impact 
as a case of energy which he called " resilience." 
There is elastic and ultimate resilience. In the former 
the elastic limit of the material is not exceeded, while 
in the latter there is rupture. In elastic resistance un- 
der impact a sudden force causes twice as much elon- 
gation and stress as where a force is slowly applied. 
The modern methods of static testing were described, 
culminating in the precise apparatus of Emery and the 
powerful machine of Phcenixville. The cold-bend test 
is of great value. The contraction of area is an im- 
portant element in judging of the quality of material. 
Impact tests are now required to be made at the mill 
by at least three of our great railroads, a ram being 
used weighing 2,000 pounds and falling 20 feet. Such 
tests lead to conclusions as to temperature, chemical 
composition and methods of manufacture, and thus 
lead to a better, cheaper and more uniform product. 
The discovery of Goss, in 1892, that the driving wheels 
of a locomotive lift up from the rails during a part of 



each revolution, when 'running at a high speed, shows 
that impacts are more common than had been sup- 
posed, and that they require increased resilience. The 
violent impacts caused by explosion of dynamite and 
by projectiles striking against armor plate were dis- 
cussed, with the prediction that in the contest between 
projectiles and plates, the former will win the suprem- 
acy. The paradoxes of resistance were shown to have 
their origin in a lack of clear comprehension of the laws 
of mechanics. Herbert Spencer's discussions regard- 
ing the persistence of force and of continuity of motion 
were shown to be inexact, and it was claimed that the 
law of the conservation of energy is the basis of all dy- 
namic investigation. 

FACULTY DETERMINED BY RACE. 

Dr. Franz Boaz made the opening address in the sec- 
tion of anthropology. He contrasted the achievements 
of civilized man with those of barbarians who have 
not yet subdued nature. Where the civilization is 
higher we are wont to assume that the aptitude for it 
is higher too. And, as this depends on the perfection 
of body and mind, the inference is usually drawn that 
the white race represents the highest human type. 
Many anthropologists look for anatomical peculiarities 
of primitive man that would mark him as being of a 
lower order, while others claim that there are no such 
peculiarities. The error is in confounding achieve- 
ment with the aptitude for it. The same error is com- 
miitted in judging of social distinction. As the 
development of the white race is the highest, its mind 
is supposed to have the most subtile organization. It is 
asked why the white race actually developed a civiliza- 
tion that is sweeping the world. Have not all races 
had naturally the same chances ? Is it not fair to con- 
clude that those races that remained at the bottom of 
the scale were incapable of rising to higher levels ? Dr. 
Boaz discussed these questions in detail, tracing the 
history of civilization from its earliest dawn until 
now. The advancement in Peru and Mexico was the 
same as in Asia and Europe, the only difference being 
one of time. One reached a certain stage some three 
thousand years before the other. Man has existed for 
a period to be measured by geological standards only. 
Formerly the races did not differ so widely as now. 
Disease also wastes regions newly opened to white 
men. In fact, several races have developed a civiliza- 
tion of a similar type to the one from which our own 
had its origin. Favorable conditions facilitated the 
rapid spread of culture in Europe. In short, historical 
factors have been more potent than race faculty in 
leading men on in civilization. Granted that the 
brain weight of the white race exceeds that of the 
negroes, does increased brain prove certainly increased 
faculty ? There are facts looking that way, and there 
are also restrictions on such an assumption. No data 
have yet been found to prove it to be impossible for 
lower races to attain a high civilization. The only 
feasible way will be to investigate the psychical pro- 
cesses of a great number of individuals of different 
races living under equal conditions. This has not yet 
been so done as to warrant far-reaching conclusions. 
It is difficult to prove the progress of a faculty. Many 
changes are due to environment. It is, therefore, 
much less likely that advance is hereditary than that 
it results from education. Finally, there is no good 
reason to think that other races may not reach the 
level of civilization represented by the bulk of our own 
people. 

POINTS IN GEOLOGICAL HISTORY. 

Vice-President Calvin took for his subject before the 
geological section the lessons of the Niobrara chalk. 
These deposits are distributed over an area reaching 
from Iowa to the Rocky Mountains, and from Texas 
to Manitoba. But the characteristics now considered 
mark the beds exposed between the mouth of the Nio- 
brara River and Auburn, Iowa. The typical beds have 
all the physical features of true chalk. The region 
was an area of subsidence during the Upper Cretace- 
ous period. There were shallow seas and high con- 
tiguous shores during the previous period ; but in the 
Niobrara stage the waterdeepened and the shores were 
low and flat. The sea bottom therefore received no 
mechanical sediments, and lime-secreting organisms of 
microscopic size flourished abundantly. These gave 
j their skeletons to form the chalk. The hesitancy of 
! American geologists to recognize the Niobrara deposits 
I as chalk is remarkable, as shown by the literature on 
j the subject from 1841 to 1894. The Niobrara chalk is 
made up in part of foraminifera specifically identical 
with those found in the chalk of Europe. These, to- 
gether with the spicules of shells, are embedded in a 
matrix composed of the minute bodies known as cocco- 
liths, which are the most characteristic organisms 
found in chalk elsewhere. Some very interesting pe- 
culiarities as to the distribution of these minute organ- 
isms were considered. The chalk of America was com- 
pared with that of Europe, and the practical identity 
of the two, so far as relates to physical characteristics, 
composition and origin, was clearly pointed out. 

A STABLE MONETARY STANDARD. 

A lengthy and elaborate address was made before the 
section of economic science and statistics, by Vice- 
President Farquabar, of Washington, concerning the 
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application of scientific principles to the question of a more definite to our knowledge of an obscure subject, 
stable monetary standard. A medium of exchange Addresses were made before other sections as follows: 



should maintain its value till a contract is completed. 
In deferred payments any change not contemplated 
by the contracting parties must be injurious to one of 
them. Our unit of value should be able to ride the 
chopping seas of an ebbing and flowing commerce. 
Public interest is usually with the debtor, because 
social progress is largely due to bis hopefulness. But 
it should not be forgotten that the creditor class in- 
cludes, besides opulent men of leisure, thousands of 
manual laborers whose wages are in arrears. The as- 
sumption is often made that the good of society is 
advanced by money's growing cheaper instead of 
dearer ; whereas there is no essential difference in point 
of demerit between the two conditions. Every change 
in the money standard is hurtful. It can never be 
helpful to the public. A change in value is unmean- 
ing, except in relation to something that does not 
change. But what is that something i In war times 
there were the widest changes in what was termed 
"the price of gold." And with it all other prices rose 
or fell. But when we came to trade with other coun- 
tries, there were no such fluctuations. Yet we use to- 
day the census tables of I860, 1870, 1880 and 1890, as if 
the "dollars" in those tables always meant the same 
thing ; and to make it do so arbitrarily is not scien- 
tific. 

After discussing in an exhaustive manner the com- 
parative value of gold and silver, the two metals fixed 
on by the selection of many centuries as best fitted for 
monetary uses, and doing justice to the able pleas for 
a bimetallic standard, the conclusion was reached that 
a monetary standard may be said to be constant when 
the same amount of money does the same work, sup- 
plies the same want and compensates the same effort. 
By an ideal standard the prices of merchandise ought 
to have been diminishing and the wages of labor in 



By Vice-President Comstock, before the section of 
mathematics and astronomy, on " Binary Stars ;" by 
Vice-President Underwood, before the section of 
botauy, on "The Evolution of the Hepaticae ;" and 
by Vice-President Norton, before the section of chem- 
istry, on " The Battle with Fire." 

The address of the retiring president, Dr. William 
Harkness, of Washington, was given in the evening ; 
which was followed by a reception given by the citi- 
zens of Brooklyn to the members of the Association in 
the Assembly Rooms and Art Galleries. 

• >•< • 
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A'great change has come over the complexion of en- 
gineering. In olden times the great triumphs of the 
engineering world were attributed to individuals, and 
to-day in England the old custom obtains in a greater 
degree than in this country. Here the change is very 
marked. Instead of an individual engineer being the 
hero of some difficult work, a firm of contractors per- 
form the operations quietly and as a matter of busi- 
ness, having naturally in their employ, or as members 
of the firm, the best engineers that cau be obtained. 
In the building of the Forth bridge, while Sir Benja- 
min Baker is credited by the public with the engineer- 
ing of the operations, be, in bis addresses on the sub- 
ject, has not hesitated to give the contractors the 
highest possible credit for their ingenuity. 

We illustrate and describe elsewhere the sinking of 
the foundations for one of the great office buildings 
which are now going up with such startling rapidity in 
this metropolis. In olden times the making of such 
foundations would have been well nigh impossible. 
The conditions were a restricted area of work, sur- 



weight comes on the struts, they gradually thrust the 
whole mass forward. By repeating the operation the 
pier can be moved a considerable distance, as much as 
seven feet having been accomplished in one 'instance 
by the firm whose operations are illustrated on our 
front page. 

Longevity of Females. 

The Medical Record says woman has the advantage 
of man as regards longevity; she suffers less from acci- 
dents, injuries, and many forms of disease ; she is, in 
fact, more tenacious than man of the limited enjoy- 
ments allowed her. Dr. Brandretb Sytuonds has col- 
lected and studied a large number of statistics to illus- 
trate this interesting fact (American Journal of the 
Medical Sciences). The comparative mortality of the 
sexes at different ages shows that in the first year of 
life the mortality of the female is much less than that 
of the male, being at birth 93*64 per 1,000 as against 
118-80, and at the end of the year 81-87 as against 
85 08. This difference continues up to the fourth year. 
From 5 to 12 the female mortality is greater than that 
of the male, being at the latter period 8*66 for males and 
4*28 for females. At the age of 40 the male mortality 
equals that of the female, the latter having been up to 
this time slightly in excess. During the years 46 to 56, 
the period of the climacteric, the male mortality gains 
rapidly on the female, being 6*82 per annum for the 
one and only 8*47 for the other. Hence the climacteric 
is really a much more serious time for man than for 
woman. After 56 the female mortality gains on that 
of the male, but is always slightly below it. Woman 
has not only a less mortality, but a greater longevity 
than man. There is, also, a plurality of female 
births. 



rounded by buildings, ground of uncertain stability, 
creasing within the last twenty years — a requirement 1 and an enormous weight to be placed upon it. Yet 



more satisfactorily met by gold. An attempt to work 
gold and silver on equal terms is of doubtful merit or 
practicability. Active interference by the governing 
power is needless. Allowing freedom in contracts in 
money, construing terms by usage and enforcing them 
accordingly, and granting facilities for immediate de- 
cision in metallic form by marks as to weight and fine- 
ness—this is about all that the government ought to 
do. The usurped power of passing " legal tender acts" 
should be surrendered, and legal definitions of value 
should cover only contracts made by the government 
itself. Men might then treat as money anything they 
so agreed to treat; accepting the government's stamp 
as evidence that their agreement was kept, and not 
fearing or hoping for any meddlesome enactment to 
declare that, though one metal was agreed on, the 
agreement might be discharged by paying fifteen and 
one-half times its weight of some other metal. If con- 
tracting parties preferred silver to gold, they might 
make their agreement accordingly and have it so en- 
forced; or if it were decided to give the debtor an 
option to pay one metal or " put" another, the law 
might help them there; but it should not infer the 
put unless the contract expressly provided for it. 

The question of the ideal standard of value would 
then remain as now, interesting and altogether suita- 
ble for discussion by scientific bodies; butactive busi- 
ness men would never have occasion to wait for our 
verdict. In a total abandonment by the government 
of its power to declare a legal tender for private debts 
is to be found the true practical solution of the 
problem of a stable monetary standard. 

EXPANSION IN METALS BY OBSCURE HEAT. 

Vice-President Rogers addressed the section of 
physics on "Obscure Heat as an Agent in Producing 
Expansion in Metals under Air Contact." Whatever 
advantages may be offered by liquid contacts, or by 
freedom from exposure to the air, it is more useful to 
regard the expansion and contraction of metals under 
the conditions in which they are daily used. Water, 
except at a very low temperature, never rises to the 
temperature of the air to which its surface is exposed. 
Its cooling effect increases with the extent of its evapo- 
ration. This was illustrated by a series of observations. 
Other disturbing causes were also mentioned. But 
under air contact the time required for thermometers 
and for bars of steel and bronze to pass from complete 
saturation at one temperature. to complete saturation 
at another is nearly constant, and it is nearly inde- 
pendent of the range between the initial and the final 
temperatures ; e. g., the time from to 5 is nearly the 
same as the time from to 100. It would be almost 
impossible to give a satisfactory report of this address 
without its explanatory diagrams and tabulated re- 
suits of delicate experiments as to varying thermal 
forces which seem to govern the process of cooling. 
While affirming the importance of what has already 
been accomplished in its bearing on a correct system 
of measures, and in other directions, the speaker made 
the honest confession that be was not wholly satisfied 



the whole operation is intrusted to a firm of con- 
tractors, who quietly execute the operations and carry 
a series of immense brick piers down to bed rock, 70 
feet below the street level. 

In the early days of caisson work under compressed 
air, the lives of the workmen were sacrificed by the 
wholesale. The conditions for the preservation of 
health under the trying circumstances of caisson work 
and the medical treatment of the caisson diseases were 
little understood. But when the medical faculty took 
up the problem it was found possible to greatly reduce 
the danger, so that caisson work now has a widely dif- 
ferent aspect from what it once had. In the first place, 
the men who work in compressed air are more carefully 
chosen on account of their physical fitness, a preference 
being given to men of a medium size. During the 
caisson work they understand very well that they 
must abstain from any excess in drinking. This they 
do from necessity of the ease. Some of them who are 
addicted to intemperance will work in a caisson until 
they accumulate considerable money and will then, 
after the operation is over, enter into a long period of 
dissipation. The period of work in the caissons is also 
short ; six hours being allowed under the lighter pres- 
sures. The custom with some of the best engineers is 
to have a supply of hot coffee for the men to drink and 
facilities for a hot bath as they leave the caisson. A 
physician is kept constantly accessible for instant 
treatment for any patient sent up from below. 

In the manipulation of the caissons great ingenuity 
is shown. In the case we illustrate one definite object 
was to remove absolutely no material except that which 
is vertically under the caissons. This was to avoid 
disturbing adjacent buildings. Accordingly a very 
high pressure of air was kept up, so that the material 
that was sent up in buckets came up comparatively 
dry. In sinking caissons in river beds no such care has 
to be taken, and there the bucket can be dispensed 
with and the material in semi-liquid state sent up by 
discbarge pipes. By excavating on one side the caissons 
are tilted in any desired direction, so as to be kept 
level, or what is the same thing, so as to keep the pier 
vertical. When bed rock is reached it has to be cut 
out to the level to receive the edge of the caisson, or 
may be cut out in steps and built up with concrete, 
brick, or rubble to receive evenly its load. 

But as an example of the gymnastics of engineering 
the moving of a caisson horizontally when many feet 
under ground, and carrying a pier of solid masonry 
many feet in height, deserves notice. To do it dia- 
gonal struts bearing against the upper corner of the 
caisson on the side toward which it is to be moved, 
while their other ends press against the soil beneath, 
are introduced. Now if weight were allowed to come 
on the caisson, it is easy to see that the tendency of 
the struts would be to push it laterally. But the 
brick pier above it has also to be moved against the 
resistance of the soil. Accordingly a number of jets 
of water are distributed by means of pipes along the 
advancing side of the caisson, forcing the water up- 



A mirage at Buffalo. 

The citizens of Buffalo, N. Y., were treated to a re- 
markable mirage between 10 and 11 o'clock on the 
morning of August 16. It was the city of Toronto, 
with its harbor and small island to the south of the 
city. Toronto is fifty-six miles from Buffalo, but the 
church spires could be counted with the greatest ease. 
The mirage took in the whole breadth of Lake Ontario, 
Charlotte, the suburb of Rochester, being recognized 
as a projection east of Toronto. A side-wheel steamer 
could be seen traveling in a line from Charlotte to 
Toronto Bay. Two dark objects were at last found to 
be the steamers of the New York Central plying be- 
tween Lewiston and Toronto. A sailboat was also 
visible and disappeared suddenly. Slowly the mirage 
began to fade away, to the disappointment of thous- 
ands who crowded the roofs of bouses and office build- 
ings. A bank of clouds was the cause of the disappear- 
ance of the mirage. A close examination of the map 
showed that the mirage did not cause the slightest dis- 
tortion, the gradual rise of the city from the water 
being rendered perfectly. It is estimated that at least 
twenty thousand spectators saw the novel spectacle. 

This mirage is what is known as a mirage of the third, 
order. That is the object looms up far above the real 
level and not inverted, as is the case with mirages of 
the first and second class, but appearing like a perfect 
landscape far away in the sky. 



with bis investigations, but intended to continue them ward from beneath its bottom or cutting edge. Cor- 
by methods and with instruments best adapted to the responding jets are arranged above, forcing water 
purpose, aided by the experience already gained, down along the same side of the pier. This loosens 
hoping to be able at a future time to- add something the soil. The air pressure is now reduced, and as the like nucleus. 



Teat of Thlrteen-lneh Projectiles. 
The excellence of our heavy projectiles was amply 
demonstrated, at the Indian Head proving ground 
near Washington, Aug. 14, when two 18-inch projectiles 
penetrated nearly fifteen inches of nickel-steel, passing 
through a forty-inch oak backing and entered the 
ground two hundred feet from the plate. When re- 
covered the projectiles were practically uninjured and 
could, with alittle treatment, be used for another round. 
The plate was made of oil-tempered nickel steel and 
measured 12 by 7 feet and was U14 inches thick. The 
first projectile used weighed 1,100 pounds and the 
powder weighed 827 pounds. The velocity obtained 
was about 1,400 feet per second, which gave the pro- 
jectile a striking energy of 12,000 tons. The shot pass- 
es through the plate, as has already been described. 
The plate was badly ruptured. The point of the pro- 
jectile, wbiob is as fine as a lead pencil point, was entire- 
ly uninjured, not being in the least blunted. The 
second shot was fired under the same conditions and 
completely demolished the plate, passing through it as 
easily as the other projectile, and it was not materially 
injured. The projectiles, which were made by the Car- 
penter Company, of Reading, Pa., were selected from 
the lot of sixty tons as being the worst of the lot. 
With the gratifying results noted above for projectiles 
selected on account of supposed faults we may reason- 
ably expect that the remainder would prove even bet- 
ter. 

A New Spiral Nebula.— At a recent meeting of 
the Royal Astronomical Society, says Nature, Dr. 
Roberts exhibited a photograph of a new spiral nebula 
in Perseus. The convolutions of the spirals are very 
faint, though clearly -risible on the negative. They 
are symmetrical and proceed from a very faint star- 
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AN IMPROVED CAE AXLE BOX. 
The box and bearing shown in the illustration en- 
ables a sufficient quantity of oil to be supplied to keep 
the bearing well lubricated for a long time. The im- 
provement has been patented by Mr. John F. Gal- 
lagher, of Forest City, Pa., and is designed princi- 
pally for use on mine cars. Within the box is held a 
bearing adapted to slipover the spindle, the bearing 
being closed at its outer end, but having in its upper 
side a hole in which oil may be poured into a recepta- 
cle formed by the outer end of the bearing and the end 
ol the spindle. The axle and wheel are held in the 




GALLAGHER'S CAR AXLE BOX. 



correct relative positions by a collar 
and abutting with the wheel hub. 



rigid on the axle 



AN IMPROVED STEAM FIRE ENGINE. 

The American Fire Engine Company, with manu- 
factories at Seneca Falls, N. Y., and Cincinnati, Ohio, 
are about to introduce a new and improved steam fire 
engine, an illustration of which is presented herewith. 
It is claimed by the makers to embody the best 
features yet obtained in these engines. Clapp's coil 
tube boiler is used with the American Company's 
patented improvements. The special feature of the 
boiler consists of spiral coils of water- circulating 
tubes, ingeniously arranged around the fire box to in- 
sure not only safety, but also the greatest possible 
steaming efficiency. These spiral coi'.s are made of 
seamless copper tubing, and their form permits free 
expansion and contraction without causing them to 
strain any of the steam joints. The spiral pitch or 
bend of each tube is sufficient to permit of the use of 
five others of same diameter, so there are in each cir- 
cular row six of these coil tubes,the number of rows, as 
well as the diameter of the tubes, depending upon the 
size of the boiler. Each coil tube is connected at its 
upper end with the crown sheet and at its lower 
end with the fire box wall, so that the water in cir- 
culation always flows over the crown sheet, thereby 
preventing its becoming overheated. The connec- 
tions at ends of tubes are carefully made, by means of 
jam nuts and corrugated copper washers, so as to in- 
sure absolute tightness, and at the same time admit 
of the tubes being readily removed in case of repairs. 
The advantages of these spiral coil tubes over any 
other form, such as straight tubes or a cluster of the 
same, are numerous. The circulation is more per- 
fect, and the heating 
surface is more effec- 
tive ; a longer tube can 
be used, and there is 
abundant freedom for 
expansion and contrac- 
tion. 

The pump is of an 
entirely new double-act- 
ing type, invented and 
designed by Mr. Charles 
H. Fox, the superin- 
tendent of their Cincin- 
nati works. In point of 
general excellence, and 
particularly with re- 
gard to convenience and 
facility for examination 
and repair, the compa- 
ny claim it to be supe- 
rior to any pump here- 
tofore produced. 

The pumps are united 
in a gun-metal casting, 
which forms a single 
body for both, and per- 
mits them to be placed 
much closer as to cen- 
ters than could other- 
wi-e be done, there be- 
ing an ample suction 
chamber common to 
both. In cross section, 



the pump somewhat resembles a box girder, thus fur- 
nishing a rigid base for the entire structure, simplify- 
ing the driving mechanism, and enabling it to endure 
extraordinary strains without vibration. 

In providing facilities for the exposure of the pump's 
interior mechanism, the prime importance of perfect 
waterways has been fully recognized ; although these 
passages are simple and direct, every detail of the 
pump's interior is thoroughly accessible without dis- 
mounting the same or disturbing the exterior attach- 
ments. Any of the valves can be 
easily and quickly examined, and 
if necessary replaced, by simply re- 
moving the caps and heads, and all 
joints required for this purpose are 
made between flat surfaces planed 
perfectly true. The suction may 
be connected to either end of the 
pump. The pump barrels are pro- 
vided with removable linings, which 
can be readily replaced with new 
ones when worn. These, as well as 
the valve seats, are made of gun 
metal, no cast iron or other mate- 
rial subject to corrosion by water 
being used in any part of the 
pumps. A new piston for the 
pumps is introduced, which pos- 
sesses the merit of keeping tight 
under any pressure without exces- 
sive friction, and the friction is not 
increased, no matter how great the 
pressure may be. The suction 
valves are cone shaped, so that the 
water enters the pump with but 
very little change in its course. The discharge valves 
are in a separate chamber. With a view to realizing 
the highest piston speed, the valve area is greatly in- 
creased and the lift of the valve diminished. The 
cylinders and pumps are detached from the boiler, and 
are separated therefrom sufficiently to allow every 
facility for getting at each and every part. All con- 
nections, both steam and water, are made outside of 
the boiler. 

The engine, as a whole, is designed to meet the most 
severe exactions of the hard service in the best modern 
fire departments, affording the largest degree of 
efficiency with the minimum of liability to get out of 
order and having to be sent to the repair shop. 
m 1 i 1 m 
Electrical muscle Making. 

Some recent scientific researches, which the Electric- 
al World says can doubtless be trusted, show that the 
weight of muscles of animals was increased 40 per cent 
by a proper periodic application of an electric current, 
the growth being a true development of the muscle. 
According to this it will now be possible to increase to 
order size of any desired muscle without tiresome gym- 
nastic exercises, by simply lying in a soft chair and 
having the current applied. This, we suggest, might 
be done at night by an automatic apparatus, thus sav- 
ing time. Persons who are improperly developed may 
now be balanced or " trued up ;' muscles shrunken by 
age may now be made plump again. Calves, which 
nature or exercise has failed to develop sufficiently, 
will now no longer be a drawback to wearing knee 
breeches, or the short bloomers of the female bicyclist. 
The question naturally suggests itself, What will hap- 
pen if this process of developing muscles electrically is 
continued still longer ? If some way is then found to 



develop the bones, the manufacture of giants by elec- 
trical means will be an easy matter. 



AN IMPROVED SuT MARINE BOAT. 
A boat designed to be submerged with facility to 
such distance below the water level as may be desired, 
and which is fitted with appliances for constantly sup- 
plying fresh air to the occupants, is shown in the illus- 
tration, and has been patented by Messrs. Daniel T. 
Freese and James D. Gawn, of North Amherst, Ohio. 





FREESE & GAWN'S SUBMARINE BOAT. 

Fig. 1 is a sectional view of the boat submerged, Fig. 
2 being a sectional view of the combined hose reel and 
air pump, centrally located in the bottom of the boat, 
while Fig. 3 illustrates the possible employment of 
such craft. There are near the center of the boat four 
or five chain bers to which more or less water is admitted 
when the boat is to be submerged, one of these cham- 
bers extending up at the side of the air chamber occu- 
pied by the operator. Air pressure is relied on to main- 
tain certain equilibriums in the boat in the presence of 
water, and the operator, having first put on a diving 
suit, passes from the turret-shaped central air chamber 
into an adjoiniug chamber, where the water is kept 
down by air pressure, thence through a trap door in 
the bottom of that chamber to the deck of the vessel, 
when the latter is submerged. The air supply is 
pumped through a hose extending from the surface of 
the water down through the shell of the boat, the 
hose reel having a central cylinder in which a pump 
piston is operated by suitable machinery to force the 
air under pressure to the different chambers of the 
vessel. The hose at its outer end is connected with a 
float, of sufficient size for the purpose, and adapted 
to travel along on the water with the boat, but of such 
construction as to be as little noticeable as possible. 
The distance of the boat below the water level is 
shown by an indicator consisting of a tube in which 
slides a spring-supported piston, whose outer face is 
pressed upon by the outside water. To make observa- 
tions when the boat is submerged, a telescopic tube is 
extended to the surface of the water, the lower tube be- 
ing supported on pinion jointed bearings, and the outer 
and inner ends of the tubes having mirrors set at the 
proper angles. To facilitate balancing the boat length- 
wise, the piston in a cylinder at each end is con- 
nected with a power 
lever under control of 
the engineer, in such 
way that water may be 
admitted to one cylin- 
der and at the same 
time forced out of the 
other one, these cylin- 
ders being large enough 
to make a difference in 
the balancing of the 
boat. For power to 
drive the boat and work 
the machinery, an elec- 
tric storage battery is 
preferred, a vapor en- 
gine being used if de- 
sired when the boat is 
at the surface. 



AN IMPROVED STEAM FIRE ENGINE. 



Muffs first came into 
use in 1540. They were 
introduced by doctors, 
who wanted to keep 
their hands soft and 
warm while riding from 
the house of one patient 
to that of another. 
Women soon copied the 
doctors, and the latter 
at once abandoned the 
fashion and began to use 
great furgloves instead. 
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The Thermogen, 

In writing of the last Royal Society conversazione, 
the Lancet mentioned as an exhibit of particular 
interest to the medical man an invention by Mr. C. T. 
Snedekor for heating by electricity a quilt or cushion. 
It was obvious that such a quilt could be used in pri- 
vate or in hospital for many therapeutic purposes. 
This quilt, which he named thethermogen, the Lancet 
has since had an opportunity of putting to practical 
trial under more lengthened observation, and has no 
hesitation in reporting upon it thoroughly favorably 
as an appliance that might be of great value in all 
hospitals, or, for that matter, in all private houses 
where an electric main is handy. The quilt contains 
a coil of wire consisting of a special alloy of 
known composition and electrical resistance, 
and bent in the fashion of a gridiron. The coil 
is inclosed in suitable insulating and noncon- 
ducting material, the whole being embedded 
in cotton wool or other soft substance provided 
with a silk or woolen covering. 

The resistance offered by the coil to the flow 
of the current — the friction set up, so to speak, 
by the passage of the current through the wire 
— produces the heat in accordance with the 
laws of Ohm and Joule, in the same way that 
heat, and eventually light, are produced in the 
filament of the electric incandescent lamp when 
a current is forced through it. The coil con- 
tained in the quilt which was examined is con- 
structed to admit of connecting with the termi- 
nals of an ordinary installation supply of 100 
volts pressure, which effects a uniform tempera- 
ture in the quilt of about 150' Fah. In the 
event, however, of the temperature rising be- 
yond that point, which would be the case if there were 
an increase of pressure in the electric mains, a safe- 
guard is provided in the end of the coil in the form of 
a " fuse," which would instantly melt, and so auto- 
matically shut off the current. The quilt may be 
readily attached to wall plugs, pendants, or still more 
conveniently to table lamp terminals. In places where 
the electric current is not supplied for lighting pur- 
poses an accumulator may be substituted with equally 
satisfactory results. The direction in which such an 
invention might be medically useful is first, and our 
contemporary thinks in chief, on the operating table. 
In lengthened operations, or in those necessarily at- 
tended with much hemorrhage, where artificial means 
to sustain the patient's temperature are required, most 
surgeons can recollect cases when the blankets and 
hot water at present in vogue have proved a decided 
nuisance. In such cases this quilt would be found 
literally invaluable as a soft, dry, warm, and conveni- 
ent covering. Again, in cases of chronic rheumatism, 
or of that undefined neu- 
ralgia generally called 
lumbago, the quilt might 
prove comforting. Also, 
in cases of senile slowness 
of circulation, attended 
with general chilliness, 
such an appliance would 
be very useful. 



upon everything else for which they were assessed. 
This tax was not abolished until the reign of Catherine 
II. — La Nature. 

■ »' i i» 

ELECTRIC ILLUMINATION OF AN ORANGE. 

Mr. C. Limb, preparator to Professor Lippmann, at 
the Sorbonne, has shown us a beautiful lecture experi- 
ment which we shall describe. 

Upon an insulated support there is placed an orange, 
into whose poles are inserted movable needles which, 
through the intermedium of sleeves, are carried by 
glass standards. One of the needles communicates 
with the external armature of a strong battery of Ley- 
den jars charged by means of a Holtz machine. Fig. 




Fig. 2— THE ELECTRIFIED ORANGE. 

To the left the orange has the aspect of a globe of Are, while to the right the 
charge is seen passing around the fruit without illuminating it. 



1 shows the arrangement of the experiment, the orange 
being seen upon its support in the foreground. After 
a sufficient quantity of electricity has been accumu- 
lated, one of the arms of an exciter is applied to the 
needle, while the other is placed near, the interior pole 
of the jars. A strong spark bursts forth, and at the 
same time the orange becomes illuminated with a 
bright red light that gives it the aspect of a globe of 
fire (Fig. 2, to the left). 

If, in a repetition of the experiment, the orange be so 
turned that its axis shall be at right angles with the 
direction of the needles, the discharge will pass around 
it without illuminating it (Fig. 2, to the right). 

This latter phenomenon is explained byjthe difference 
of resistances of the fibers in the various directions. It 
is not an isolated one, but, on the contrary, constitutes 
a general property of ligneous bodies. 

The difference in the result of the two experiments 
shows that the greater part of the discharge passes 
into the interior of the orange. In fact, if it passed 



A Tax upon tile Beard. 

An Italian journal, in 
view of the financial diffi- 
culties against which the 
government is struggling, 
proposes a tax, which, de- 
spite its seeming novelty, 
has precedents. It is a 
question of the tax upon 
beards that was in opera- 
tion for a long time and 
under various forms in 
Russia. Peter the Great, 
knowing the attachment 
that his subjects had for 
the hirsute adornment of 
the face, introduced a tax 
upon the beard in his em- 
pire. The beard is a su- 
perfluous and useless orna- 
ment, said he, and, start- 
ing from this principle, he 
imposed a tax upon it as 
an article of luxury. This 




Storage Battery Impossibilities. 

Occasionally we read, says the Electrical World, in 
newspapers, predictions of the possibilities of the com- 
ing storage battery, and some enthusiasts have even 
prophesied that when "perfected," ocean steamers 
will be propelled by this popularly misunderstood ap- 
paratus. While, of course, every one with an iota of 
electrical knowledge recognizes the absurdity of such 
a claim, yet an illustration of how absurd it is may be 
of interest, and to furnish this we will apply the 
necessary calculations to the case of the new Cunarder 
Campania. The best transatlantic time of which we 
have a record made by this ship, whose displacement 
is 18,000 tons, was 5 days 12 hours and 15 minutes, dur- 
ing which the average speed was 21 knots, cor- 
responding to about 26,000 average horse power 
and a consumption of coal for the trip of about 
2,700 tons. Assuming storage batteries of 50 
pounds to the hourly horse power, the entire 
weight of batteries to do the same work, and 
allowing for no reserve, would be 76,750 tons of 
2,240 pounds, or more than four times the en- 
tire displacement of the ship. To determine 
the weight per horse power that a storage bat- 
tery should have to compete with steam in the 
case under consideration, we will assume that 
the entire weight of the boilers and machinery 
of the Campania is 3,750 tons, which is proba- 
bly near the actual weight. Adding the coal 
consumption for a trip, 2,700 tons, we have 
6,450 tons as the entire weight of the electrical 
plant. Assuming the weight of the electrical 
propelling machinery to be 1,500 tons, we have 
finally for the total weight of the battery 4,950 
tons. With these data we find that the weight 
of a battery, allowing for no reserve, would have to be 
3'16 pounds per hourly horse power. How small this 
is can be appreciated from the fact that a 150 ampere- 
hour cell would weigh on this basis only about 1)4 
pounds, really about the weight of its lugs. A similar 
calculation would show the impossibility of storage 
batteries displacing locomotives, yet the writer knows 
of a company formed several years ago which spent 
several thousand dollars in attempting to perfect a 
battery for such a use. Much of the misconception in 
regard to the power of the storage battery must be as- 
cribed to the sensational manner in which it was in- 
troduced to the public by a very great scientist, his 
statement in regard to holding "one million foot 
pounds of energy" in his hand not yet having lost its 
effect. The great value of the storage battery in its 
proper field, which is of vast extent, and as yet scarcely 
entered in this country, should be sufficient to satisfy 
its most sanguine friends. Only harm can come from 
making claims beyond its power to fulfill, and much 

harm in this way has been 
done, aside from the ab- 
surd instances we have 
here considered. 



dis- 



Fig. 1. -ELECTRIFICATION OF AN ORANGE. 



tax was proportional and progressive, not in propor- through the skin, or even immediately beneath it, the 
tion to the length of the beard, but to the social position of the needles would be indifferent, 
position of those who wore it. Each person upon pay- , It appears probable, therefore, that the light is pro- 
ing the tax received a token, which he had to carry , duced in the interior of the fruit and entirely traverses 



upon his person, for the guards were inexorable, and, 
always provided with scissors, ruthlessly cut off the 
beard of those who could not show their badge. 

Catherine I. confirmed this tax. In 1728, Peter II. 
allowed the peasants to wear a beard, but kept up the 
tax tor the other classes under the penalty of work on 
the galleys in case of nonpayment. Czarina Anne ren- 
dered life still harder to bearded men, for not only 
were they obliged to pay the special contribution im- 
posed upon them, but also had to pay a double tax 



the skin, which thus shows itself more transparent at 
the level of the spark than would have been believed 
at first sight. 

The discharges in the direction of the axis damage 
the orange but slightly. On the contrary, when, by 
exception, a spark traverses the fruit in a perpendicular 
direction, it tears it in pieces and destroys it. The ex- 
periment succeeds nearly as well with other fruits, 
which become illuminated with various tints. — La 
Nature. 



Mysterious Powder 
Explosions. 

In the manufacture of 
many of the modern mili- 
tary and sporting gun pow- 
ders, says the Electrical Re- 
view, London, a substance 
called nitro cellulose plays 
an important part. This 
substance, whether in the 
form of grains or.in sheets, 
becomes highly electric if 
exposed to friction by be- 
ing shaken up, for ex- 
ample. In this condition 
the grains o sheets will 
adhere to each other and 
to almost everything. If 
they are faced or glazed 
with graphite or plumba- 
go, the surfaces become 
conductive for electricity, 
and the phenomenon de- 
scribed does not take 
place. It is not the cus- 
tom, however, to glaze all 
powders in this way, and 
it has recently been sug- 
gested by Mr. W. F. Reid 
that many of the mysterious explosions which have 
taken place in government and other factories may be 
traced to the ignoring of the electrical excitation 
which may occur. In government factories it is the 
rule to exclude all metal from the interior of the sheds 
where the powder is dried, or, at least, to cover up all 
metallic surfaces, such as those in the shape of pipes 
and fittings. Such a shed is often in effect a Leyden 
jar which becomes charged with electricity when the 
powder is moved, or the air warmed and set in motion 
for drying purposes. It is easy to imagine conditions 
arising in which a spark would occur; the only method 
of preventing this is by recognizing the necessity for 
metallic connections everywhere. 
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Danger of Reversing the Screw when Going at 
Fall Speed. 

Captain John Bain, of Glasgow, a well known Clyde 
nautical assessor, lately communicated a paper on this 
subject to the Institution of Engineers and Shipbuild- 
ers in Scotland. The opinions which he offered on the 
subject were, he said, obtained from personal experi- 
ence in the handling of half a dozen large screw steam- 
ers, dating from 1873; and in corroboration of his con- 
clusion he cited endeavors which were made in 1875 by 
Professor Osborne Reynolds, C. E., F.R.S., ot Owens 
College, Manchester, and a committee of the British As- 
sociation, to investigate the phenomena that had then 
been observed in the steering of screw steamers. In 
pointing out the danger attaching to the reversing of 
the screw while the vessel was going full speed, he in- 
stanced several collision cases which had been heard 
in the Admiralty and other courts, where the reversion 
of the screw of one or both of the steamers colliding 
appeared to him to be the ultimate cause of the acci- 
dents, and which, he regretted, were not taken into 
consideration either by those who had charge of the 
vessels at the time of the collision or by the bar or 
bench to whom the facts of the case were presented in 
the course of the inquiry. 

In addition to a number of other cases referred to, 
Captain Bain quoted, as an illustration of the effect of 
putting the helm hard a-starboard and reversing full 
speed at the same moment, the collision between the 
Thistle, of Liverpool, and an unknown schooner ; and, 
as an example of putting the helm hard a-port and re- 
versing full speed, he adduced the case of the collision 
between the Thorsa, of Leith, and the Otto, of Hull, 
in the Baltic last year. Although there were dozens 
of collisions of a similar nature which he could men- 
tion, where the reversion of the screw just previous to 
the collision was perfectly plain, he contended that 
those two cases were about as clear and traceable to 
the effect named as any to be found on record. Stated 
briefly, Capain Bain said that his contention was as 
follows : 

That if the helm is put hard a-port on board a 
steamer having a right-handed propeller, and going 
full speed or nearly full speed ahead, and at the same 
moment the engines are stopped and reversed full 
speed, the vessel's head will cant to port instead of to 
starboard as, mechanically considered, it ought to do, 
or, in other words, that the vessel's head will in 15 or 
20 seconds after the screw is reversed stop canting to 
starboard, and swing 15 or 20 degrees in the direction 
of the danger which it was intended to avoid. On the 
other hand, he held that if the helm is put hard a-star- 
board in such circumstances as those mentioned, the 
result will be that the moment the engines are " over 
the center " to go astern the vessel's head will swing to 
starboard, as if on a pivot, with amazing rapidity, and 
so increase rather than diminish the distance between 
her and danger. 



SLOW BEATING PENDULUMS. 

BY C. R. SUMMERS. 

An ordinary pendulum that would make four vibra- 
tions per minute would have to be 731 feet long, and 
would, therefore, be impracticable. The experiments 
illustrated show how very slow pendulums may be 
brought within comparatively small compass. 

Fig. 1 shows two pendulums, S U, parallel with each 




other, one of them, S, being suspended from a fixed 
pivot, P, the other, U, standing upright from a fixed 
pivot, P, the two connected together at their free ends 
to a horizontal bar, B, J J being the joints. The 
weight, W, can be placed anywhere between the cen- 
ter, C, of the bar, B, and the joint, J, of the suspended 
pendulum, S. The nearer it is to the center of the 
bar, the slower will be its vibrations, and the nearer 
the joint, J, of the suspended pendulum, the faster 
will be its vibrations. (The motion given in the direc- 
tion of the length of the bar, B.) 
The weight, when placed near the center of the bar 



Dwarf Races. 

According to Dr. T. H. Parke, the genuine pygmy 
races, about whom we possess reliable information, are 
the Batwas, discovered in 1886 by Dr. Ludwig Wolf, 
occupying the Sankuru region in the mid-Congo basin; 
the Mkaba tribe, near Lake Akkas, of Central Africa, 
with whom Emin Pasha's people would connect the 
dwarfs of the Central Forest. Of these the average 
height has been respectively reported to be : the 
Mkaba, 4 feet 1 inch ; the Batwas, 4 feet 3 inches ; and 
the Akkas, 4 feet 10 inches. Related to them in short- 
ness of stature are the Bushmen of Southern Africa, 
averaging about 4 feet 7 inches in height ; the Anda- 
man Islanders, whose stature is under 5 feet ; the 
Javan Kalangs, the Malayan Samangs, and the iEtas 
of the Philippine Islands. The Lapps are also notori- 
ously of diminutive stature, so are the Fuegians, the 
Ainos, and the Veddahs, although a little taller. 

Dr. Parke's experiences of the forest dwarfs of Africa 
during his travels were very varied. He had many 
narrow escapes from their archers, and certainly owed 
his life to one of their women. He purchased the lat- 
ter from a slave owner for a handful of beans, twelve 
cups of rice, and six cups of Indian corn. But of course 
he did not buy her into but out of slavery. Dr. Parke 
was obliged to be very marked in his kindness to her 
at first to prevent her running away ; but when she 
ceased to be afraid of cruelty, her devotion knew no 
bounds. Had it not been for her unwearying attention 
and care, Dr. Parke would have endured absolute star- 
vation through months of forest life. 

The first of the forest dwarfs measured was exactly 
4 feet high. In marked opposition to the giants, dwarfs 
are very often strong in proportion to their size, active, 
well proportioned, and very intelligent. In regard to 
his own experience, Dr. Parke says : 

"The intellectual inferiority of the dwarf specimens 
whom I have myself met with was not at all in pro- 
portion to their relative bulk. I would rather try to 
teach a pygmy than a Nubian any day, and feel certain 
that after a few months' intimacy I could turn him out 
as reliable in intelligence and in honesty as his over- 
grown negro brother." — Illustrated Mission News. 




and on the side toward the suspended pendulum, 
moves in the arc of a circle of immense size ; the 
radius can be calculated by the time of its vibrations. 

I have a model of this kind (not delicately hung), 
which beats four times in one minute, when going its 
slowest. An ordinary pendulum, going at this rate, 
would have to be several hundred feet in length. 

The segments, 1, 2, 3, 4, 5, show curves made by 
the weight at different positions on the bar. 

The tendency of the lower pendulum to form a knee 
joint at its junction, J, with the end of the bar, B,when 
at the outer limits of its vibrations, is overcome by 




the weight being hung below to a stiff triangular 
frame, shown by the dotted lines, d d. 

A much better arrangement is made by suspending 
the hanging pendulum, S, directly over the upright, 
pendulum. U, as shown in Fig. 2, the free ends of the 
pendulums nearly touching. 

A cross bar, fastened across near the ends of each 
pendulum, the outer ends of the cross bars being the 
same distance from their pendulum's pivots, P P, as 
the free ends of the pendulums are from the same 
pivots. 

To the right end of the bar, on the upper pendulum, 



is tied one end of a cord and the other end is tied to 
the left end of the bar on the lower pendulum, the cords 
crossing each other between the ends of the pendu- 
lums and resting against them, the pendulum ends be- 
ing widened to keep them from slipping off. 

Weights, W W, are placed on the free ends of the 
pendulums, being careful to make the weight on the 
upper pendulum the heaviest, the difference of weight 
of the two pendulums causing the difference of time of 
vibrations. 

When the weight of the upper pendulum is only a 
very little more than the lower, the vibrations are 
slow indeed. 

The model I have made of this kind makes slower 
vibration than the first described pendulums did. 

The principle of Figs. 1 and 2 is the same. 

The center of weight in Fig. 2 makes a segment of a 
great imaginary circle, the center of which is a great 
height above the earth. 

I tried still another system, shown in Fig. 3. 

Between the stationary points, P P, is fastened a 
string, S S. The upper end of a stiff bar pendulum, 
S P, is pivoted at the center of the string at J 2. 

An upright pendulum, U, resting on its pivot, P, 
and extending a little more than past the center of the 
long pendulum, S P, having a joint at J 1. 

When the weight, W, on the lower end of the bar 
pendulum, S P, is made to sway back and forth, J 2 
rises and lowers slightly, the elasticity of the string 
being sufficient for the purpose. 

The degree of curvature made by the weight, W, in 
its vibrations depends on the distance the joint, J 1, is 
above the center of the long pendulum, S P. The 
nearer the center, the slower will be its vibrations, and 
at the center it draws a straight line. Below the cen- 
ter, the same as the other pendulums, the curve is 
more in the direction of the curve of the lower pendu- 
lum ; consequently it falls and will not rise. 

So far as I can learn, these are the first experiments 
on slow beating pendulums. I have not had the op- 
portunity of studying the experiments of others with 
pendulums, but cannot see why, if this were known be- 
fore, pendulums of this kind were not used for certain 
kinds of clocks, or at least for philosophical experi- 
ments. 

It is certain that they could be made, under favor- 
able conditions, to beat as slow as desired, there being 
no friction against the air on account of slowness. 
The only friction would be at the pivots. 



Keep the Skin Clean. 

The importance of cleanliness for the healthy per- 
formance of the functions of life is the subject of a 
lecture delivered at the London Institute by Professor 
Vivian Lewes, and published in Nature. We may, 
says Professor Lewes, live for days without giving our 
stomach any work to do, the liver may cease action 
for several days before death ensues, but it is impossi- 
ble to survive for the same length of time if the func- 
tions of the skin are entirely stopped. Indeed, the 
professor cites the case of a child which, being gilded 
all over to pose as a statue, died in a few hours. The 
sudoriferous ducts, of which there are about 3,500 to 
the square inch of skin, perform the important function 
of throwing off the moisture produced during the com- 
bustion of waste tissue by the oxygen of the blood, 
and secrete about 23 ounces of perspiration in the 
twenty-four hours, which evaporates without produc- 
ing any sensible moisture of the skin. This throwing 
off the perspiration and its evaporation is a beautiful 
natural contrivance for regulating the temperature of 
the body, as the conversion of the perspiration into 
vapor renders latent an enormous amount of heat, 
which, being principally derived from the body, keeps 
it in a state of comparative coolness. A bath heated 
to 120° Fah. is almost unbearable, but one may be ex- 
posed for some time to a temperature of 325° Fah., in 
an oven. The perspiration keeps the body cool. The 
23 ounces of perspiration secreted daily contains about 
one ounce of solid matter, which is left behind on 
evaporation. Apart from this there are sebaceous 
glands which secrete oily and resinous matters, of 
which the wax in the ear is a type ; these, mixing with 
the solid matter and dirt adhering to the skin, form a 
compound which tends to clog the pores of the skin ; 
and it is the removal of this, by the morning tub and 
rough towels, which is responsible for the refreshing 
influence of the bath. 



Earthquakes and Electricity. — One of the 
greatest living authorities on earthquakes, Professor 
John Milne, of the Japanese Imperial University, in a 
recent article in the Seismological Magazine, July, says 
that the results of experiments and investigation on a 
possible connection between earthquakes and mag- 
netic and electric phenomena do not allow us to admit 
any such connection. It is not likely that earthquakes 
ever result from electric disturbances, and it has not 
yet been proved that they ever give rise to any such, 
though when large masses of rock are displaced, as in 
Japan in 1891, slight local changes in magnetic curves 
have resulted. 
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illuminated side as well as upon the other, and lasts 
for some hours. Mr. Elfving sees here a sort of phos- 
phorescence formed of rays invisible to us, but to 
which the plant is sensitive, and he recalls thai Mr. 
Becquerel, in his studies upon phosphorescence, has 
said that even if bodies are not luminous in the phos- 
phoroscope, it cannot be said that there exists no effect 
after the, action of the radiation, for the light might 
excite vibrations of another and lower velocity than 
those that are perceptible to our eyes, and capable of 



The Best Timber for Fence Posts. 

To the Editor of the Scientific American- : 

Not finding any information on the lasting qualities 
of different kinds of wood when used for fence posts, I 
can give you some of my experience on this all-im- 
portant subject. I look upon mulberry as being first, 
black or yellow locust next, then come red and white 

cedar. The difference betwee'n these two last does not giving rise either to heat effects or to other molecular 
amount to much. I have a small grove of European actions as yet unknown. However it may be with tnis 
larches (why they are called this I do not know, as J explanation and this hypothesis, Mr. Elfving has seen, 
their native land is South America). Now, as I am [among other facts, that 70 minutes' exposure to the 
thinking of making some fence posts of this wood, can '• bright sun of August suffices to render active a plate 
you or any of your subscribers give me any informa- i that 5 hours' exposure in cloudy weather leaves inert. 
tion on the lasting qualities of the European larch ? Of course there could be no calorific effect here, since 
The European and American are not alike. The the plate remained inactive after having been heated 



European is a drooping foliage, while the American is 
not. John L. Moore. 

Quincy, 111., August 6, 1894. 



for hours to the temperature that it reached in the 
sun. On another hand, the ultra-violet rays had no 
preponderant action, since the light preserved its ac- 
tion even when it was filtered through a solution of 
quinine. 

Another fact : Heat, which has no action upon pla- 
tinum, acts upon zinc. A zinc rod heated with a blow- 
pipe to the melting point and afterward cooled gives 
the Phycomyces, in a few hours, the most beautiful 



The Gila monster. 

To the Editor of the Scientific American : 

Dr. Edgar A. Mearns, U. S. A., who has been collect- 
ing specimens of birds and mammals along the Mexi- 
can boundarv between El Paso and this city for the 
Smithsonian Institution, also acting as surgeon to the curves that can be obtained. Then, after a few hours 
International Boundary Commission, now re-establish- again, the same rod becomes inactive. On the con- 
ing the boundary monuments, tells his experience with trary, platinum, copper, cobalt, nickel, tin, lead and 
a Heloderma horridum, or Gila monster. When bend- ! glass are always inactive, to whatever degree they be 
ing over the reptile to cut off its head, the creature heated. 

blew its breath in his face and he was instantly nau- ! A 'l these phenomena are very surprising, and it is a 
seated. A brother officer received the " monster's " rather unexpected thing to find ourselves brought to 
breath full in the face and was at once nauseated and ! fa ce actions at a distance by observations made upon 
fell over on his back completely prostrated. The doc- plants. 

tor does not believe, as many do, that the "monster's" ' American Tertiary Aphids.-Mr. S. H. Scudder has 
breath is fatal; but he thinks it has a decidedly upset- sent to his correspondents, as an extract from the 
ting effect. Neither does he think the "monster's'' thirteenth annual report of the United States Gcologi- 
poison deadly. It has no fangs, but simply a series of cal Survey, a pamphlet comprising some account of 
fish-like fangs. There are no poison sacks, and what the Tertiary Aphididse of North America '* - 



it possesses seems to reside in the saliva in the reptile's 
mouth. This poison possibly comes from the bad di- 
gestion of the "monster." M. Y. B. 
San Diego, Cal., August 6, 1894. 



Fruchtzucker. 

To the Editor of the Scientific American : 

In a recent issue [Aug. 4, 1894], in an article on invert 
sugar or fruchtzucker, you state that the substance 
remains permanently liquid. We have received a 
shipment of a few casks from Dr. Pollenius, of Prank- 
fort on the Main, and find that it does not remain 
liquid. When the casks reached us, we found on open- 
ing them that there was over six inches of solid sugar 
at the bottom of each cask. On filling a saucer with 
the liquid and letting it stand exposed to the air, we 
find that it is soon covered with a hard, crystalline 
crust and that it will become one solid mass. 

A saucer of molasses will remain fluid for months or 
years. Honey will ultimately "candy " and become 
granular, but not so rapidly as fruchtzucker. 

The incrustation on the sides of the interior of the 
cask, which is from one half to an inch thick, becomes 
perfectly dry. It resembles in every way the "yellow 
C " sugar of commerce. So the claim that fruchtzuck- 
er will remain as a permanent fluid is very far from the 
truth. Andrew van Bibber. 

Cincinnati, August 9, 1894. 



Natural History Notes. 
Irritability of Plants. — In a work published a few 
years ago, Mr. Elfving showed that the sporangiferous 
tubes of Phycomyces nitens inclined toward a piece of 
iron or steel placed in their vicinity, while they were 
indifferent to a plate of copper placed near them. 
Again, a certain number of other bodies, such as seal- 
ing wax, resin, silk, India rubber, wood, and sulphur, 
acted like iron, and since, among these substances, 
there was no common property with which he could 
connect the effect produced, Mr. Elfving abstained 
from an explanation, although he was inclined to see 
in this phenomenon a sort of effect of irradiation con- 
nected with the internal structure of the active 
bodies. 

In 1892, Mr. L. Errera attributed the fact to a sort of 
hydrotropism. It is known, in fact, that the Phy- 
comyces nitens avoids humid surfaces. If, then, we 
admit that iron diminishes the hygrometric state in its 
vicinity, it will be understood that the sporangia of 
the plant will undergo on its side an apparent attrac- 
tion that will be a real repulsion on the opposite side. 
But, on another hand, iron is scarcely hygrometric, 
and, moreover, very hygrometric substances, such as 
potassa and chloride of calcium, having no action upon 
the Phycomyces, Mr. Errera's explanation is not admis- 
sible. 

Mr. Elfving has recently returned to the question in 
making known some new facts. Thus, platinum, which 
has no action upon the Phycomyces under ordinary cir- 



Many of these crustaceans are consumed in the upper 
Alps, and it is quite amusing to see the hesitation of 
those to whom they are offered at the table and who 
seem to think that the crayfishes set before them are 
uncooked. The crustaceans are excellent, however; 
they attain a goodly size, their shell is well filled out, 
and the flesh is firm and has a good flavor. 



It is aston- 
ishing that these soft-bodied and delicate-winged in- 
sects should be preserved in the rocks, yet Mr. Scudder 
has seen, from the Florissant beds alone, 107 specimens. 
The American forms comprise 32 species, divided into 
15 genera, while in Europe but 19 nominal species are 
known. There seems to be an extraordinary variation 
in the wing neuration of these fossil species, which 
necessitates a large number of genera. Most of them 
fall into the sub-family Aphidinee, only a few of them 
being placed in the Schizoneurinee. — Insect Life. 

A New Octopus. — Mr. Edmond Perrier recently ex- 
hibited to the French Academy of Science specimens 
of a cephalopodous mollusk of the genus Octopus and 
of a species heretofore unknown. This new species, 
which has been named Octopus Digueti, came from 
Lower California. It is of quite small size and has a 
short bursiform body, a moderately large head, and 
arms of equal length. Like its congeners, it hatches 
its eggs, and during the period of incubation occupies 
a bivalve shell, generally that of a pecten. The in- 
stinct that leads the animal to take up its quarters in 
a shell is a simple modification of the vaguer instinct 
found throughout the entire genus and that causes the 
animal to take shelter in cavities in order to lay its eggs 
and hatch them therein. As a general thing, thepoulp 
is content with any retreat whatever, such as a cleft in 
a rock, a space left free between a rock and the bottom, 
the shell of a crustacean, etc.; but the new species un- 
der consideration makes a selection and chooses the 
shell of a large bivalve. Its instinct is, therefore, 
specialized and thus takes on an exceptional character, 
which is worthy of remark. 

Roses. — In 1535 but four species of roses were known. 
La Quintinie, gardener to Louis XIV., raised this num- 
ber to fourteen. In 1820, Alphonse de Candolle enume- 
rated a hundred and forty species. The number of 
wild species now known to botanists is over two hun- 
dred and fifty, to which may be added at least as many 
more sub-species or varieties, while the list of garden 
varieties, mostly with double flowers, numbers over six 
thousand, and is every year receiving fresh additions. 

The rose has been the subject of numerous scientific 
monographs and floricultural disquisitions, and its cul- 
tivation affords employment to thousands of human 
beings. The species that has been cultivated from the 
highest antiquity is supposed to be the Rosacentifolia, 
the cabbage or Provence rose, a flower that possesses 
in an eminent degree the admirable qualities of the 
tribe. 

Crayfishes that do not Change Color in Boiling. - 
A certain French writer was once joked for having 
called the lobster the " Cardinal of the Sea," underlie 
supposition that this crustacean was naturally red dur 
ing its living state. It is a well known fact that lobs- 
ters, crabs, crayfishes, and shrimps become red or rose- 
colored only upon being boiled, yet Mr. De Confevron, 
in the Bulletin de la Societe d'Agriculture, describes a 
species of crayfish that preserves, even after boiling, 
the bronze-green color that it possessed while living. 
This singular crustacean is found in at least three 
mountainous stations — at Bourg-d'Oisans, France, and 



Electrical Voltage. 

The New York World prints an interesting article on 
Nikola Tesla, written by Mr. Arthur Brisbane. 

In answer to a question from the interviewer as to 
what he hoped to see accomplished by means of elec- 
tricity, Mr. Tesla replied : " You would think me a 
dreamer and very far gone if I should tell you what I 
really hope for. But I can tell you that I look forward 
with absolute confidence to sending messages through 
the earth without any wires. I have also great hopes 
of transmitting electric force in the same way without 
waste. Concerning the transmission of messages 
through the earth, I have no hesitation in predicting 
success. I must first ascertain exactly how many vibra- 
tions to the second are caused by disturbing the mass 
of electricity which the earth contains. My machine 
for transmitting must vibrate as often to put itself in 
accord with the electricity in the earth." 

When asked if he did not feel a little worried about 
taking a current of a quarter of a million volts, Mr. 
Tesla said : 

" I did at first feel apprehensive. I had reasoned 
the thing out absolutely; nevertheless, there is always 
a certain doubt about the practical demonstration of a 
perfectly satisfactory theory. My idea of letting this 
current go through me was to demonstrate conclusively 
the foil}' of popular impressions concerning the alter- 
nating current. The experiment had no value for sci- 
entific men. A great deal of nonsense :j talked and 
believed about 'volts,' etc. A million volts would not 
kill you or hurt you, if the current vibrated quickly 
enough — say half a million times to the second. Under 
such conditions the nerves wouldn't respond quickly 
enough to feel pain. You see, voltage has nothing to 
do with the size and power of the current. It is simply 
the calculation of the force applied at a given point. 
It corresponds to the actual pressure per square inch 
at the end of a water pipe, whether the volume of the 
water be great or small. A million volts going through 
you doesn't mean much under proper conditions. 
Imagine a needle so small that the hole it would make 
in going through your body would not allow the blood 
to escape. Imagine it so small that you couldn't even 
feel it. If you had it put through your arm slowly, 
that would be, electrically speaking, a very small volt- 
age. If you had it stuck through your arm with great 
rapidity, going, say, at the rate of a hundred miles a 
second, that would be very high voltage. Voltage is 
speed pressure at a given point. It wouldn't do you 
any more harm to have a needle shot through your 
arm very rapidly — that is to say, with high voltage — 
than it would to put it through slowly. In fact, if it 
hurt you at all, the slow operation would probably 
hurt more than the other. The question of danger is 
simply the size of current, and yet if a big enough cur- 
rent should be turned against you and broken with 
sufficient rapidity — if it should, so to speak, jerk back 
and forth an inconceivable number of times to the 
second — it wouldn't kill you. Whereas, if applied con- 
tinuously, it would simply burn you up." 



cumstances, becomes active if it has been exposed to 

the sun. This new property manifests itself upon the ' at Sainte-Marie and at Saint-Etienne de-Cuines, Italy. 



An Automatic Telephone. 

The Mutual Automatic Telephone Co., of Phila- 
delphia, has an invention which is designed to obviate 
the annoyance and difficulty attending the obtaining 
of connection with other parties through the operations 
of a central office, as under the present system. With 
the automatic system a small keyboard, containing 
four keys, marked respectively "hundreds," "tens," 
"units" and "release," is attached to each telephone. 
These the subscriber manipulates when calling up a 
correspondent. For example, if he should want "122" 
he would press the key marked "hundreds" once, 
"tens'' twice, and " units" twice, and then ring the 
bell. When through with the conversation he will 
press the next button, which is the "release," and the 
line is thrown into its normal condition. Each sub- 
scriber has a metallic circuit (two wires) for his use, 
and when he calls another subscriber the service is 
absolutely secret, and is, to all intents and purposes, a 
privats line. When one subscriber calls another and 
no reply is received by the automatic system, it is be- 
cause the person called up is not in his office or is busy. 
T!ie manipulation of the keyboard is extremely simple 
and can be learned in a few minutes. With the " auto- 
matic" system there are no operators required at the 
central station, every subscriber being his own oper- 
ator. Because of these conditions, a lesser rate can be 
made for service than the present rental paid for the 
"manual" system service. With theautomatic system 
no battery will be used at the subscriber's place of busi- 
ness, as it is now used under the manual system ; the 
only battery used in the automatic will be at the cen- 
tral station in operating the automatic switches. 
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CAISSON FOUNDATION PIERS OF THE AMERICAN 
SURETY COMPANY'S BUILDING IN NEW YORK CITY. 
(Continued from first page.) 
walls, and on this brick work is laid. As fast as it 
sinks the brick work is built over it, so that it is con- 
tinually subjected to an increasing pressure. Pig iron 
is sometimes piled on to increase the weight. As it 
goes down, a new section of working shaft has from 
time to time to be added. A peculiar form of coupling is 
used for the joint between the shaft sections, illus- 
trated in one of the small cuts, which will be found 
self-explanatory. By the use of the return flange 
seen on the upper section, tap bolts can be used for 
fastening the sections together, which bolts are put 
in place from the inside of the shaft. Until water is 
reached, all is clear sailing, but as soon as the caisson 
reaches water, which it does about twenty feet down, 
air pressure has to be applied. 

Accordingly the air lock is fastened to the top of the 
shaft, and thenceforward for the rest of the descent 
air is pumped in under pressure. Looking at the 
drawing of the section of the air lock proper, on its 
right hand will be seen two doors opening downward, 
while a ladder runs down its side. Through these 
doors the workmen enter. For entrance the lower 
door is closed, the compressed air is allowed to escape 
and the upper door is opened. The person entering 
goes into the small chamber, the upper door is closed, 
compressed air is gradually admitted, and when the 
full pressure is reached the lower door is opened and 
the way is opened for descent to the caisson beneath. 
To the left of the division of the air lock just described 
is a special section devoted to the extraction of mate- 
rial. This is really a separate air lock, complete in it- 
self. Its lower end is closed by a door opening down- 
ward, similar to those already described, while its 
upper end is closed by two heavy doors sliding hori 
zontally, fitting airtight as near as can be, with rubber 
packing, and operated by pneumatic pistons and cylin- 
ders. These constitute the bucket gate and are illus- 
trated in detail in the sectional drawing in the right 
lower corner of the cut. 

They are two heavy sliding doors, air-cushioned as 
they open, and worked by the two pneumatic cylin- 
ders as shown. Where they join in the center is an 
opening which grips a cable tube provided with a 
stuffing box, such as is used on a steam cylinder, 
through which stuffing box a hoisting cable works. 
The operation of drawing out a bucket of earth is as 
follows : The bucket being filled by the men in the 
caisson is drawn up, while the upper sliding doors are 
closed, and the lower door is opened. The rope work- 
ing smoothly through the tightly packed stuffing box, 
draws the bucket up into its section of the air lock, 
hardly any air escaping. The lower door is then 



closed, the sliding doors are opened, and the bucket is 
drawn out into the open air and emptied. As it rises, 
the doors being opened, the tube carrying the stuffing 
box goes with the rope; when lowered, the tube is 
brought back into its place between the sliding doors. 
As they are closed, gripping the tube, the air is read- 
mitted to the section, the lower door is dropped and 
the bucket descends. The air lock which we have j ust 




AMERICAN SURETY COMPANY'S BUILDING, 
NEW YORK CITY. 

described is of the Moran patent, Mr. D. C. Moran being 
in charge of the operations on the ground. 

Our large cut shows the scene within the caisson. 
It is a reproduction of a very remarkable and unique 
photograph taken by us by flash light, while the caisson 
was under pressure, the men being many feet beneath 
the ground. In the lower left hand corner of the large 
cut is given a view of the general relations of caisson 
with pier, shaft and air lock. The caissons are car- 
ried down 70 feet from the street level to the bed rock. 
Each one after reaching its position and being estab- 
lished on an excavated bed in the stone is filled with 
concrete. As much as 52 feet of descent has been ac- 
complished in one week on one of the piers. The gen- 
eral disposition of the piers and their size is regulated 
by the consideration that no greater strain than fifteen 
tons per square foot shall be imposed upon them by 
the weight of the superstructure. By beams and 



cantilevers the weight of the building is made to come 
as nearly as possible over the center of the piers. 

■»<»■«■ 

Differences In Human Nature. 

One of the most striking things in all nature is the 
difference that exists between the various individuals 
of the same class. It is said that if our power of vision 
were sufficiently acute, we should perceive that no two 
blades of grass, no two grains of sand, no two drops of 
water were precisely similar. We know this to be true 
of everything which comes within the scope of our ob- 
servation, both in the organic and inorganic world, and 
it is only reasonable to believe that the same law reigns 
through the entire universe. These differences become 
more obvious to us as we become more familiar with 
the type. We easily recognize the variations in the 
trees of the forest, in the birds of the air, in the beasts 
of the fields, in the features and forms of the men and 
women who surround us, and the oftener we observe 
them, and the more closely we scrutinize them, the 
greater is the diversity that we discover between them. 
When we know a person well it is impossible that we 
can mistake him for any one else; his peculiar ex- 
pressions of face and form and manner are stamped 
upon our memory and excite our instant recognition. 

No two minds run in the same channels, or think 
exactly each other's thoughts. Truth is many-sided, 
and multitudes of men and women stand still, viewing 
continually but one of her phases. Did they but move 
around her, changing their respective attitudes, they 
would appreciate one another far better. Excellent 
people sometimes regret that there are so many differ- 
ences of opinion upon a single subject. If all were 
agreed, they say, how smoothly and harmoniously 
might all work together for the general good ! They 
forget that, were this possible, there would be no con- 
sensus of truth, no gathering together of its many fea- 
tures, no comparison of its many aspects. It is just 
this mingling of sincere convictions that enables men 
to correct their fallacies, to retrieve their blunders, to 
arrive at something like wise judgment and correct 
conclusions. Yet we chafe and fret at these very dif- 
ferences, and attribute to them many of the evils which 
really belong to our unwillingness to recognize and 
accept them. Too often irritation, LI feeling, and even 
anger arise from this innocent cause. Interchange of 
opinion, whether in ordinary conversation or in discus- 
sions and debate, is among the most instructive and 
valuable means of forming true opinions, yet often it 
is poisoned by a dogmatism that will brook no contra- 
diction and a temper which regards all dissent as a 
personal affront. — Philadelphia Ledger. 



Hob's American press was introduced into London 
in 1858. 




THE INTERIOR OF A CAISSON UNDER AIR PRESSURE. 
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Mirror Writing. 

Many left-handed people, says the Lancet, have 
great facility in writing in this way, and it is really the 
natural way in which writing would be done with the 
left hand. It is taken advantage of by such as can 
use it freely and readily in writing, say post cards, for 
it is a simple and easy way of concealing the meaning, 
so long as those through whose hands the document 
passes are ignorant of the simple solution. For this it 
is only ncessary to hold it before a mirror, when the 
writing appears as ordinary left to right writing. 
Hence the name " mirror writing " is the one commonly 
applied to it. As regards its explanation, it is not easy 
to understand that mirror writing would be naturally 
used in writing from a copy, because even if it were, in 
an automatic way, a comparison of the copy with the 
original would at once show the difference; but, on 
the other hand, in writing without a copy the mental 
image will, in the case of one who reproduces it with 
the right hand, fall into certain lines and curves pro- 
duced in a certain way, while if the left hand is used 
the lines and curves will naturally be written in the 
reverse way — the way easiest for the left hand. It 
may be asked, Why then does not every one who tries 
to write with the left hand not write mirror writing ? 
This, we believe, depends upon the strong association 
which years of habit have formed between the mental 
picture of the word and its actual rerpoduction on pa- 
per, an association so strong that the mind, as it were, 
rebels and forces even the left hand to reproduce the 
familiar form. In left-handed people this reversed 
writing is, as we have said, not uncommon when the 
left hand is used. In a certain proportion of others 
who have never written with the left hand the attempt 
to write a given word with the left hand will naturally 
be made in the right to left and reversed form. Thus 
it is sometimes seen inthecaseof patients who, having 
lost the use of the right hand, in trying to write with 
the left naturally write mirror writing. But it is un- 
common, as we have hinted, probably on account of 
the strength of the bond between the mental image 
and its concrete symbol. 



SIR A. H. LAYARD, G.C.B. 
Sir Austen Henry Layard, who died .July 5 last, 
was born in Paris on March 3, 1817, and became famous 
as an Eastern explorer, a politician and a diplomatist. 
The Loudon Graphic says, as a youth he was articled 
to a solicitor, but about the age of twenty-two he re- 
ceived the office of an appointment in Ceylon, and 
with a friend set out for India overland. At Jerusalem 
he parted with his friend and went on alone. He reach- 
ed Bagdad, visited the great mounds under which 




1869 sent him as envoy extraordinary to Madrid. He 
was still there when, in 1877, Lord Beaconsfield sent 
him as ambassador to Constantinople, and when Mr. 
Gladstone returned to power in 1880, Sir Henry, who 
had been made a G. C.B. just before the Berlin Con- 
gress, retired into private life. Since that time Sir 
Henry lived chiefly in Venice, where he had a wonder- 
ful collection of pictures, and took an active interest 
in the Venetian glass manufactory. He was of Hugue- 
not extraction and was president of the Huguenot 
Society, formed at the bi-centenary of the Revocation 
of the Edict of Nantes. 



OGDEN'S MARINE VELOCIPEDE OR BICYCLE BOAT. 

As plainly shown in the illustration, this boat is pro- 
pelled through the water in the same manner as one 
propels a bicycle on land. It is a recently patented 
invention of Mr. H. B. Ogden, No. 204 Carroll Street, 
Brooklyn, N. Y. The boat is a long, easy running one, 
with the propelling machine dropped through its bot- 
tom into a second very small brass boat or fin keel, 
large enough for the pedals. The main boat is divided 
off by bulkheads about one-third from each end, and 
decked over, so as to be non-sinkable in case of acci- 
dent. The machinery itself is of the simplest form, as 
shown in the sectional view at the top, the pedal 
cranks turning a gear which meshes into a worm of 
long pitch on the screw shaft, and the steering being 
effected by a rudder connected with the forward han- 
dle. The inventor also provides for turning the screw 
shaft by means of a sprocket chain and gears if pre- 
ferred, the pedals being set quartering, so that there is 
no center. The machine is geared so that the propel- 
ler turns 460 revolutions per minute with one stroke of 
the foot per second, a 
much less speed than is 
made by most bicycle rid- 
ers. The advantages of 
the lower boat or fin keel 
are obvious, its buoyancy 
serving to lift the large or 
main boat so that the 
draught of the latter is 
very slight, while the 
weight in the fin keel serves 
as ballast. It also enables 
the work to be done with 
a short shaft, with few 
bearings and no vibra- 
tions, the riders sitting 
low and the propeller 
wheel being always sub- 
merged. The single boat 
is 18 feet long and the dou- 
ble boat 35 feet long, .the 
latter having an extra seat 
at each end of the cockpit 
for passengers, but the 
boats may be built, if de- 
sired, to accommodate 
crews of six or eight or 
more. 

These boats are designed 
to furnish a delightful 
means of recreation and 
healthful exercise, as well 
as serve useful purposes. 
One can much more easily 

learn to run and manage a boat in this way than attain 
skill in riding a wheel on land. Especial advantages 
are claimed for these boats for gunning service, as they 
are quiet, may be run fast, and thehandsmay be freed 
to use the gun at any time. 



SIR AUSTEN HENRY LAYARD. 

Nineveh lay hid, and wandered all over Babylonia and 
Persia. In 1843 he was asked by the British consul at 
Mosul to take some dispatches to Constantinople, and 
in that city he met the great Sir Stratford Canning, 
who offered him an attach^ship, and sent him back to 
explore Nineveh. His first work, "Nineveh and Its 
Remains," was published in 1848, and in 1853 he pub- 
lished his book on the journeys undertaken for the 
trustees of the British Museum, "Discoveries Among 
the Ruins of Nineveh and Babylon." All this time he 
was an unpaid attache at Constantinople, but in Eng- 
land he found himself a lion, and on his return he 
held the under-secretaryship for foreign affairs under 
Lord John Russell for a few weeks ia 1852. In the same 
year he was elected Liberal M.P. for Aylesbury, and 
during the Crimean war was one of the members who 
strenuously opposed it, even going out to the Crimea 
to see the hostilities for himself. In 1855 he refused to 
serve in Lord Palmerston's ministry, but in the follow- 
ing year accepted the under-secretaryship for foreign 
affairs for the second time. In 1857 he went to Indj a 



The Telautograph. 

The wires between St. Margaret's and the general 
post office, London, were, a few days ago, used for the 
purpose of some experiments with the telautograph — 
the invention of Prof. Gray, of New York. The Elec- 
trical Engineer, London, says : The experiments took 
place between the general post office, London, and 
Cable Hut, St. Margaret's Bay, through which the 
London and Paris telephone passes. Special instru- 
ments were fixed at both ends, and as this was the first 
time that long distance experiments in telautography 
have taken place in this country, they were watched 
with unusual interest. The results were good, the 
messages transmitted being, in every respect, most 
successful, and the instruments working without the 
slightest hitch over a distance of 83 miles. Messages 
were both sent from and received at St. Margaret's 
Bay. It will be remembered that the principle of the 
instrument is that it automatically records a facsimile 
of the writing contained in messages. In the experi- 
ments on Sunday the receiving pencil recorded with 
ease and clearness different handwritings, giving thick 
and thin strokes, dotting i's and crossing t's correctly. 
In this connection Mr. Armytage Bakewell writes : " It 
has been stated that the recent experiments in I he 
transmission of autographic messages by electricity 
between St. Margaret's Bay and London were the first 
which have been made in this country in long distance 
telautography. Will you allow me to point out that 
this is a mistake, as more than 40 years agothe copying 
electric telegraph, invented by the late Frederick Col- 
lier Bakewell, successfully transmitted autographic 
messages between Brighton and London. Invisible 
messages, which could be rendered legible by the recipi- 
ent, were also transmitted by that system. Great in- 
terest was taken by the late Prince Consort in my 
father's invention, and the inventor had the honor of 
exhibiting the instruments and of explaining their 
mechanical and electrical details to His Royal High- 
ness at Buckingham Palace. The copying electric 
telegraph was subsequently exhibited at the great ex- 
hibition of 1851, and received the highest award, viz., 
the council medal." 




OGDEN'S MARINE VELOCIPEDE OR BICYCLE BOAT. 



during the mutiny, re entered Parliament in 1860, and 
for the third time became foreign undersecretary in 
1861, an office which he held until Lord Derby's gov- 
ernment was formed in 1866. In 1865 Mr. Gladstone 
made Layard chief commissioner of works, and in 



Compressed Air Street Cars. 

In a paper recently read before the French Society 
of Civil Engineers, M. Chatard presented data concern- 
ing the compressed air street car traction system now 
being installed by the Compagnie Generale des Omni- 
bus de Paris on three of its most important lines, 

namely that running from 
the Louvre to St. Cloud, 
a distance of about 6^ 
miles; that from the 
Louvre to Sevres and Ver- 
sailles, about 12 miles long; 
and that from Vincennes 
to St. Augustin, about 6 
miles long. In the case of 
the first two lines trains 
of three cars each will be 
hauled by compressed air 
locomotives, while in the 
other motor cars will be 
used to which, when the 
volume of traffic requires 
it, a trailer can be added. 
For the first mentioned 
lines there will be one main 
power station supplying 
compressed air to two loco- 
motive charging stations 
through 2% inch pipe line. 
The charging stations are 
about 114 an( l 2V<> miles 
distant respectively from 
the power station. The 
latter is equipped with 
seven air compressors and 
a battery of eight boilers, 
besides an air accumulator 
outfit. The system to be 
followed is that of Mekar- 
ski, which has been in 
successful operation on the Nantes lines for the past 
fifteen years. The Vincennes-St. Augustin line will 
have two power stations at different points along its 
length, onecontaining three compressors and the other 
four. All three lines will soon be in operation. 
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DECISIONS RELATING TO PATENTS. 
IT. S. Circuit Court— Eastern District of New York. 

ELECTRIC RAILWAY COMPANY OF THE UNITED 
STATES VS. JAMAICA & BROOKLYN RAILROAD COM- 
PANY. 

Townsend, J. : 

Claim 1 of Letters Patent No. 407,188, issued July 16, 
1889, to Stephen D. Field, for the combination of a 
stationary dynamo-electr-ic generator driven by a suit- 
able motor, a circuit of conductors composed in part 
of an insulated or detached section of the line of rails 
of the railroad track, a wheeled vehicle moving upon 
or along said insulated section of track, an electro- 
magnetic motor mounted upon said vehicle for pro- 
pelling the same and included in said circuit of con- 
ductors, and a circuit-controlling device placed upon 
said vehicle, examined in view of the prior state of the 
art, and held to be void for lack of invention, the only 
improvement therein being the selection of a gene- 
rator producing a current sufficient to operate the 
railway. 

Where a caveat described a stationary dynamo-elec- 
tric machine whose wires connected with the rails of 
a railway, which with the wheels of the cars were to 
serve as conductors of the current to a secondary dy- 
namo-electric machine placed on the car itself and 
geared to its axles, and a patent subsequently issued 
to the caveator, in which, instead of using the rails as 
conductors and the car wheels as collectors, a third rail 
and an additional collector were used, held that the 
caveat did not describe the same invention patented 
by the" caveator, and its date of filing could not be 
availed of to defeat a subsequent publication by 
another of the invention embraced in the patent. 

Where a patentee was advised by the Patent Office 
that his application disclosed, but did not claim, an 
invention claimed in a pending application by another 
party, and upon this information added claims for the 
invention, and the resulting interference was decided 
in his favor, but subsequently canceled the additional 
claims because the Patent Office on change of opinion 
rejected them on reference to a patent and took his 
patent with his original claims, held that he was not 
estopped from insisting on his narrower construction 
of the original claims in order to avoid anticipation of 
them as not including the invention in the canceled 
claims nor met by the patent that caused their rejec- 
tion and cancelation. 
Bill dismissed. 

Where the patents of several parties are assigned to 
a corporation, which corporation subsequently reas- 
signs to each party his patents in order that he might 
resume what he had put into the corporation, held 
that this was a mere transfer of stock in the corpora- 
tion and did not estop the corporation from denying 
the validity of the patents. 



Submarine Telegraphy. 

The twenty-fifth anniversary of the establishment of 
submarine telegraphy to the far East was recently 
celebrated at the Imperial Institute, London, by a ban- 
quet, which was given by the Eastern and the East- 
ern Extension, Australasia, and China Telegraph Com- 
panies, followed by a reception which was attended by 
the Prince of Wales. Sir John Pender, M.P., the 
chairman of the two companies, presided at the ban- 
quet, which was served in the Grand Hall. The hall 
was decorated with flags of all nations and of the 
British colonies. The guests numbered about 450. 

After the loyal toasts had been duly honored, Lord 
Kelvin proposed "Armed Science," and Lord Wolseley 
responded for the toast. He had often thought, he 
said, how immensely facilitated thegreat DukeofWell- 
ington would have been in his great campaigns had 
the present means of rapid communication by railways 
and steamships existed. Perhaps it was not generally 
known that we were the first people who made use of 
submarine telegraphy in war— in the Crimea. The 
United States ambassador proposed "Submarine Tele- 
graphy in its International Aspect," and the lord 
mayor followed with the toast of " Submarine Tele- 
graphy in its Commercial Aspect." The chairman, in 
acknowledging the toast, referred to the early days 
when submarine telegraphy had its troubles, its disas- 
ters, and its triumphs. The United States was con- 
spicuous in the part it took, not only in its scientific, 
but also in its commercial aspect, and the names of 
Morse and Cyrus Field would ever be associated with 
it. (Cheers.) He was himself connected with it at its 
dawn, and was connected with it in its successful and 
permanent establishment. When it was almost im- 
possible to raise money for the 1865 cables, the Telegraph 
Construction Company was formed, over which he 
presided, and they were indebted to that company for 
the good work they then and had ever since done. 
Even in those early days it was proved by their late 
colleague and managing director. Sir James Ander- 
son, to be possible to pick up and repair a cable 
in 2,000 fathoms of water, and this important fact 
largely increased public confidence in submarine cables 
as a property. For that great work all credit was due 
to Sir J. Anderson, who devoted the best years of his 



life to the development of submarine telegraphy. 
(Hear, hear.). 

They were also indebted to Sir William Thomson, 
Cromwell Varley, Fleeming Jenkin and many other 
distinguished men for their scientific inventions, which 
enabled submarine telegraphy to achieve the great 
scientific and commercial success it had since become. 
At the present time there were 11 cables in the Atlan- 
tic, and another was in course of submersion, so that 
with the aid of duplex working, for which they were 
indebted to Dr. Muirhead and others, the carrying 
capacity was practically equal to twice that number of 
cables. The first attempt to provide the public with 
submarine telegraphs to the East was in 1859, when a 
cable was laid down the Red Sea and along the coast of 
Arabia and through the Persian Gulf to Kurrachee. 
Unfortunately this cable worked only a few days in its 
entire length, and it was afterward abandoned. 

The success attending the Atlantic cable caused the 
idea of submarine telegraph communication to the far 
East to be again considered and carried into effect by 
the formation of various companies, which were after- 
ward merged into the Eastern and the Eastern Exten- 
sion Telegraph Companies. Twenty-five years ago on 
the previous day the company that laid the submarine 
system from Great Britain to the far East was regis- 
tered. At that time the nucleus of the present system 
of eastern telegraph consisted of about 900 miles of 
cable, with a capital of £260,000. That day they own- 
ed 51,325 miles of cable, and had a joint nominal capi- 
tal of over nine millions sterling, but which, at the 
present market quotations, actually represented nearly 
fifteen millions sterling. (Cheers.) Two years after the 
registration of the eastern companies the whole sub- 
marine system between Great Britain and China was 
completed and in working order. A year later the 
Australian colonies enjoyed the benefits of daily inter- 
course with the mother country and the rest of the 
world. 

It was worthy of note that none of these companies 
were, in their early days, assisted by any government 
monopolies, subsidies, or guarantees, as in the case of 
the original Red Sea cables, so that it might truly be 
said that the government and mercantile communities 
of the world owed the benefits arising from direct sub- 
marine communication during the past 25 years entire- 
ly to British enterprise. /Hear, hear.) In those days 
submarine telegraphy was looked upon as a very risky 
investment. To-day it was recognized as one of the 
soundest investments in the marKet. South America 
was also connected by companies associated with 
eastern telegraphs, and quite recently communication 
with Chile and Peru had been further strengthened by 
the establishment of additional lines, under his own 
presidency, across the Andes. In short, wherever the 
British flag was flying and commerce warranted a fair 
prospect of remuneration, cables had been laid, and 
this policy would be continued in the future. (Cheers.) 
At present the total mileage of submarine cables was 
in round numbers 152,000 miles, of which 90 per cent 
had been provided by private enterprise and 10 per 
cent by the various governments, costing altogether 
over forty millions sterling. The total length of land 
wires throughout the world was over 2,000,000 miles, 
estimated to have cost about £65,000,000. If the cables 
and land lines were added together, a combined capi- 
tal was represented of £106,000,000. Governments had 
shown their high appreciation of submarine telegraphy. 
Indeed, one of our leading statesmen, remarking on its 
great progress and vast sphere of usefulness, recently 
said that he looked upon it as one of the greatest 
achievements of the Victorian age, if not in the history 
of the world. (Cheers.) When a Pacific cable was 
really required, the companies which he represented 
would not be found backward in meeting public re- 
quirements. 

The Australian colonies during the last 25 years had 
shown their appreciation of the benefits of submarine 
telegraphy by assisting the Eastern Extension Com- 
pany with a substantial subsidy to duplicate its cables 
between Penang and Australia. The majority of the 
Australian colonies also entered into an arrangement 
with the Eastern Extension Company, under a guaran- 
tee of half risk, to reduce the rates by 60 per cent. 
Twenty-five years ago it was considered wonderful to 
receive a message from India in a few hours ; now tele- 
grams arrived in a few minutes. They commenced 
business by carrying at the rate of 400,000 messages per 
annum; now they transmitted over 2,000.000. Their com- 
munications were maintained by nine steamships, fully 
manned and equipped with all the latest scientific 
appliances for at once repairing the cables when brok- 
en. Few events of international interest took place in 
which submarine telegraphy had not played an impor- 
tant part. 

It might safely be said that submarine telegraphy 
had been provided wherever required by commerce, 
and that it had been enormously beneficial to the 
public at large. (Hear, hear.) It had, undoubtedly, 
equalized trade throughout the world, and brought 
the producer and consumer closer together, enabling 
the producer to obtain better markets and the consum- 
er the benefits of international competition. It had 



over and over again prevented diplomatic ruptures 
and consequent war, and had thus been instrumental 
in promoting peace and happiness throughout the 
world. (Cheers.) He could not finish without acknow- 
ledging the good work and hearty co-operation which 
they had received from their Danish friends, the Great 
Northern Telegraph Company, and he also desired 
publicly to acknowledge the good work and co opera- 
tion which they had always received from their officers 
and staff throughout the service. (Cheers.) 



Persons to 
a family. 

493 

5-04 
5-09 
528 
5-55 



Families and House Ownership Here and in 
France. 

It appears from statistics just published by the 
French government that the population of the repub- 
lic of some 38,000,000 is sheltered in about 9,000,000 
dwelling houses. This seems to mean that houses are 
increasing at a faster rate relatively than population. 
In 1886 the number of such buildings was given as 
7,706,137, which contained on the average 4'93 persons. 
These later statistics point to no particular increase of 
population in the past eight years, but to such an in- 
crease in the number of houses as to give one dwelling 
to each group of only a trifle over four persons. This 
is an interesting exhibit which becomes all the more 
so when comparison is made with the United States. 
The population of France is many times more dense 
than that of this country — much more dense, in fact, 
than that of the North Atlantic States. It averages 
about 187 to the square mile ; where in this country 
the population averages 21 to the square mile, and 
in the North Atlantic States some 107 to the square 
mile. But the more scattered population of the States 
is housed in fewer dwellings relatively than the denser 
French population. The fact seems to be that while 
the family is still larger in the United States than in 
France, in both countries it is growing smaller; and in 
both countries, consequently, the number of dwellings 
is increasing at a faster rate than the number of in- 
habitants. For the last five census years the average 
number of persons to a dwelling and to a family in the 

United States has been : 

Persons to 
a dwelling. 

1890 5-45 

1880 560 

1870 5-47 

1860 5-53 

1850 5-94 

These figures point to the conclusion stated above, 
and the shrinkage in the size of the family accounts 
for the shrinkage in the number of persons to a dwell- 
ing. In France in 1886 the average family numbered 
3 9 persons, when the average number of persons to a 
dwelling was 4 - 9. What is likely to be the average size 
of a family in the United States when the uniform 
density here reaches up more closely to the French 
figures ? The French are a notoriously thrifty and in- 
dustrious people, and their small families may be 
looked upon either as a cause or an effect of the thrift, 
or something of both. But it is still surprising to learn 
from these late government statistics that of the 
9,000,000 dwelling houses in the French republic, 61 per 
cent are the property of resident owners. Here in the 
United States, in spite of the vastly superior material 
or physical advantages possessed by labor, in spite of 
our natural wealth and our well known industry, we can 
yet make no such showing as that. Statistics in regard 
to the ownership of farms and houses in 23 States, 
fairly typical of all sections of the United States, have 
been given out by the Census Bureau for 1890. and 
they show that only 47 '5 per cent of the farms and 
houses together are owned by the occupiers, the re- 
maining 52'5 per cent being occupied by tenants 
hiring the same at a rental. Taking the farms alone, 
only 32'3 per cent are worked by tenants ; but this is 
a large proportion for such a country, and it is growing 
from year to year. But of homes in the cities and vil- 
lages, 63 2 per cent are rented by the occupants. 

The tendency in this country is apparently for the 
moment away from that situation in life which most 
clearly marks the existence of prosperity and thrift and 
independence among the working masses — the large 
and growing ownership of the farms and homes by 
their occupants. Is it due to extravagance and heed- 
lessness in individual expenditure or underlying hard 
conditions of industry and wealth distribution ? To 
the former causes, mainly. Conditions of work here 
are better, certainly, than in France. But we lack the 
French thrift, the close living within income. We may 
hope, however, that the spread of building societies 
and savings banks and the like, will do much to right 
these less creditable tendencies in the United States. — 
Springfield Republican. 



Antidote for Prussic Acid. 

Dr. Johann Antal, a chemist and toxicologist of note, 
has reported to the Hungarian Society of Physicians 
that he has discovered a new chemical compound, the 
nitrate of cobalt, which, he says, is a most efficacious 
antidote to poisoning by cyanide of potassium or 
prussic acid. He tried the antidote first on animals 
and afterward on forty living persons who had been 
accidentally poisoned with prussic acid. In not a sin- 
gle case did the antidote prove a failure. 
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THE INTERNATIONAL YACHT RACES. 

In England the present yachting season has been 
one of unusual interest, owing to the races which 
have taken place between the fastest British yachts 
and the American yacht Vigilant. The champion 
boat on the British side has been the Britannia, owned 
by the Prince of Wales, and in several of the contests 
the royal vessel has 
beaten the Vigilant. 
The latter vessel tri- 
umphed last year i n 
a very race with her 
British antagonist, the 
Valkyrie, and it was 
supposed the Vigilant 
eould easily outsail the 
Britannia. In almost 
every race when stiff 
winds were blowing the 
Vigilant has been the 
victor ; but in light 
winds the Britannia 
has come in ahead. 
The races of last year, 
it will be remembered, 
were sailed off the port 
of New York. This year 
the Vigilant went over 
to England, and it is a 
curious fact, on one of 
her races she went vic- 
toriously over nearly 
the same racing ground 
that the America sailed 
in 1851, when she gained 
her memorable laurels 
over the British boats. 

Our engraving, which 
is from the Yachtsman, 
shows the Britannia Britannia, 

and the Vigilant as they 
appeared at the begin- 
ning of the race off 

Cowes, August 4, 1894, on which occasion the Vigilant 
beat the Britannia by 6m. 33s. The prize was a purse 
of $500 for a race over the Queen's course. 



Then another ; then another, and finally we come to 
rest in the easiest, gracefullest manner imaginable, 
within a few feet of what looked like perdition. Then 
we all laughed. It was a most delicious sensation, wip- 
ing out forever such tender memories as switchbacks, 
toboggans, and the seductive water chute. It was 
unique, in fact, and unlike anything that the world has 
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A TRIAL OF MAXIM'S FLYING MACHINE. 

A reporter of the Pall Mall Budget recently visited 
Mr. Hiram Maxim's establishment, near London, and 
describes what he saw as follows : There was a hissing 
and a spluttering as some pumps got to work, and 
then, presently, the port propeller began to revolve 
with a rapidly increasing whirr-r, and the cry went up 
to "look out." In a few seconds whirr r-r-r went the 
starboard propeller also. The platform on which we 
stood rocked and quivered with the vibration. A 
hurricane seemed to spring up, laying the hay flat far 
and wide, and 
scattering like a 
whirlwind the 
shavings in the 
workshop twenty 
yards away. 
Every one grab- 
bed his hat with 
one hand, and 
clung for dear life 
with the other to 
a rail. Suddenly, 
when the tornado 
had reached its 
height, and the 
whole machine 
was shaking and 
straining at its 
anchor like a 
greyhound in the 
leash, a shrill 
whistle gave the 
order to " let go," 
and the huge 
structure bound- 
ed forward across 
the meadows with 
a smooth sailing 
motion, at a rate 
increasing up to 
forty miles an 
hour. 

As the end of 
the track came in 
view a look of 
horror set in. 
There was noth- 
i n g apparently 
b u t a quick-set 
hedge to arrest 
our wild career. 
A rope was 
stretched across 
the path. We 
crash through it. 



ever seen ; for the occurrence just described represents 
the crude residual impressions of a first trip over the 
rails on Mr. Hiram Maxim's giant flying machine. 

The inventor beamed pleasantly as he noted the 
effect, for he had a distinguish 'd company on board. 
There were Lortl Kelvin and Lg -d Rayleigh, Sir Doug- 
las Galton, Profe.-sor Vernon Boys, Sir Guilford Moles- 
worth, Earl Russell, Professor Pettigrew, of Edin- 
burgh, and the science representative of the Pall 
Mall Budget. After the first trip there was a unani- 
mous demand for a second, and the huge structure, 
weighing but some 7,000 pounds in all, was pushed 
back along the rails on which it runs to the starting 
point, where steam was got up once more and the per- 
formance repeated. 




A TRIAL OF MAXIM'S FLYING MACHINE. 



Then the questions began. How was the power 
generated ? What was it all made of ? and (most impor- 
tant of all) Would it really fly ? To take them in order, 
the machinery for developing and applying power is 
one of the most ingenious bits of steam engineering to 
be seen. It consists of a novel water tube boiler, built 
of asbestos cloth at the sides, and the thinnest sheet 

steel on top. The water 
is contained in about 
2,000 bent copper tubes, 
only three-eighths inch 
in diameter, heated by 
over 7,000 gas jets ar- 
ranged in rows. The 
fuel is naphtha or gaso- 
line, which is stored in 
a liquid form and pump- 
ed into a vaporizer 
which transforms it into 
gas, and supplies it at a 
high pressure. All man- 
ner of cunning dodges 
are associated with this 
fuel supply. For in- 
stance, there is an ex- 
ceedingly pretty auto- 
matic escapement 
which controls the fuel 
pump according to the 
pressure in the vapor- 
izer ; and the inrush of 
the gas, at a rate of two 
miles per minute, is 
utilized to suck in the 
necessary amount of air 
as well, both being 
under the most perfect 
regulation. 
The feed water for 
Vigilant. the boiler is supplied 

through rows of pipes 
no larger than }4 inch 
in diameter. These are 
heated by the waste products from the flames with 
such success that the water is raised to 250 degrees (at 
which temperature it does not boil, on account of the 
pressure), and the gas products themselves are so com- 
pletely robbed of their heat that they do not even 
blister the Brunswick black on the thin sheet steel 
covering which represents the top of the boiler. There 
is a beautiful automatic gauge for registering the 
amount of feed water passing into the boiler, and 
another ingenious device by which the pressure of the 
water itself is made to give the necessary circulation. 
With this apparatus steam can be got up in the in- 
credibly short space of half a minute. Condensers 
were used at first, but an unlucky smash about three 
months ago damaged the apparatus, and now the 

steam exhausts 
into the air in two 
long wavy jets 
from the corners 
of the great aero- 
plane overhead. 

So much for the 
steam generating 
appliances, which 
weigh only 1,000 
pounds in all, and 
are placed in the 
very front of the 
machine, the boil- 
erend tapering off 
like the bows of 
a ship so as not 
to catch the wind. 
The engines 
themselves are an 
equally remark- 
able piece of engi- 
neering. They 
are compound 
two cylinder en- 
gines, poised 
about eight feet 
from the floor, and 
about six feet 
apart. They are 
independen tly 
governed, and 
will furnish 150 
horse power each, 
which, consider- 
ing that their 
total weight i s 
only 600 pounds, 
gives the extra- 
ordinary efficiency 
of 2 pounds 
weight per horse 
power. This is 
something which 
will make engi 
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neers sit up and wonder'whether they are dreaming. 
The high and low pressure cylinders are five and eight 
inches in diameter respectively, and the stroke is 
twelve inches long. A beautiful device is used for 
regulating the by- pass for the steam into the low pres- 
sure cylinder. 

When going full speed these engines give 425 revolu- 
tions per minute to the gigantic propellers that drive 
the machine along. These are in appearance like two- 
bladed marine propellers, except that they are square 
instead of rounded at the ends, and are broad and 
thin. Inquiry revealed the fact that they were built 
up out of overlapping strips of American pine, planed 
smooth, and covered with glued canvas. The propel- 
lers weigh 135 pounds each ; the length of the blade is 
close on 18 feet, the width at the ends 53^ feet, the 
pitch is 16 feet, and the maximum thrust they give is 
about 2,000 pounds measured on a dynamometer. 
They are carefully stayed by steel wires to their own 
shafts, or the first revolution would snap them off 
short. 

The propellers are by no means the least wonderful 
part of this wonderful machine, and were evolved out 
of endless experiments. Arranged as a trophy inside 
Mr. Maxim's house are no less than thirty-two different 
models of propellers of every sort and shape, which 
were used in making the experiments. 

To turn to the structure itself, the material of which 
the framework is built is thin steel tubing. It is so 
light that a length of it taken in the hand gives the 
same shock of surprise as does a piece of aluminum, 
which Mr. Maxim considers far inferior to steel for pur- 
poses of strength. All the ropes and ties are of the 
best steel also, capable of standing a strain of 100 tons 
to the square inch. The body of the machine is prac- 
tically a " bogie," oblong in shape, with the forepart 
cut away like a water chute boat, and a long counter 
at the stern over which the propellers revolve. It has 
canvas stretched all over it, and a wooden grating to 
walk on. Four strong flanged wheels run on a pair of 
broad gauge rails, and at the end of a pair of long 
"outriggers" are other wheels which run under a 
wooden railing when the machine leaves the track. 
By these means it is prevented from rising at present 
more than an inch off the ground. 

So far the description might have served for a skele- 
ton locomotive. What transforms it into a flying ma- 
chine is the aeroplane. This is made of fine balloon 
cloth. High overhead, like a gigantic awning, is the 
main aeroplane, tilted toward the front at an imper- 
ceptible angle, and stretched taut. The area of this is 
1,400 square feet. This is increased by side wings to 
2,700 square feet, the total width of the umbrella being 
then 150 feet. But besides these there are side aero- 
planes arranged in three tiers, and large aeroplanes in 
front which are pivoted, and serve for vertical steer- 
ing. When all these are on, the machine would pro- 
bably rise like a bird. But Mr. Maxim is a careful 
man. He tests every step and every detail first ; and 
it may be months, or even years, before he ventures 
to crowd on all his canvas at once and chance the re- 
sult. At present he is quite content to run his ma- 
chine on wheels down the little track a third of a mile 
long, and take his speed by a chronograph, and the 
pressure of the wind by an anemometer, and the push 
of the propellers by a dynamometer, and the lift of 
each particular aeroplane by a registering contrivance. 
For the whole machine is arranged as it were like a 
spring balance, and any diminution from the 7,000 
pounds of its actual weight on the springs means lift 
in the air. Frequently it rises entirely, on one side or 
both, in its efforts to soar from the ground, and then 
the sensation as the upper rails hold it down is that of 
gliding in air. 

Fools may laugh at a man who devotes whole years 
of his life and many thousands of pounds to construct- 
ing a flying machine which runs on rails ; but it has been 
said of old, he laughs best who laughs last. There can be 
small doubt that Mr. Maxim holds in the palm of his 
hand a contrivance which little more is required to 
make perfect for aerial flight, and he is too old, or 
rather too young, a bird to spoil it by premature efforts 
which might end in disaster. What is wanted is a 
longer run for the machine, and probably more money 
— for it is doubtful if one man, however wealthy and 
enthusiastic, could go on for ever spending at the rate 
Mr. Maxim must have done. It seems a splendid 
opportunity for some government more alert and 
vigorous than our own to take the matter up and see 
it pushed through ; for, sad to say, the first and most 
obvious use of such a machine as this would be for 
destructive purposes in war. Other possibilities are all 
subsidiary to this one. 



The Russian Magazine Rifle. 

The Mouzin (Mosin) rifle is the invention of a French 
officer, and was adopted by Russia at the end of 1891. 
Since then it has been manufactured at Chatellerault 
in large quantities, and is now replacing the old Ber- 
dan. The caliber of the Mouzin is 7 - 6 mm., and it is 
provided with a five cartridge magazine beneath the 
chamber. When the magazine is empty it can be used 
as a single loader, but it is not provided with a cut-off. 



The cartridges are rimmed, and are held together by 
a clip like that of tke Mannlicher, by which they can 
be inserted in lots of five int© the magazine, from the 
top of the breech, the clip being forced upward as the 
cartridges are pressed in. There is a closed base to the 
magazine. The barrel is protected toy a movable 
wooden sleeve, and during firing the fingers of the left 
hand are inserted in two long grooves in the forepart. 
There are four grooves in the rifling, 015 mm. deep, 
with a right hand twist in every 24 cm., the lands being 
half as wide as the grooves. The leaden bullets have 
a mantle of " maillechort," anu weigh 136 gr., a charge 
of 2"2gr. of smokeless pyroxyline is used, and the car- 
tridge weighs 25"5 gr., the packet of five weighing 137 
gr. With the bayonet, the rifle weighs 4'3 kg., without 
it, 3 '99 kg.; its length with the bayonet is 1°73 m., 
without, T29 m. 

♦ < ■ > » . 

Notes on Science and Industry. 

Curious Property of Aluminum. — Mr. Charles Mar- 
got, preparator at the physical laboratory of the 
University of Geneva, has recently made a curious 
discovery concerning aluminum. He has found that 
if glass be rubbed with a piece of this metal, very 
brilliant markings will be obtained that no amount of 
washing will cause to disappear. This property of 
aluminum of adhering firmly to glass, and to silicious 
substances in general, is especially manifested when 
the rubbed surface is wet with water or simply cov- 
ered with a stratum of aqueous vapor. 

Mr. Margot has constructed a small aluminum wheel 
which revolves very rapidly and with which he makes 
designs upon glass after the manner of ordinary en- 
gravers. The designs are metallic, chatoyant and 
brilliant, and, by burnishing with a steel tool, they 
may be even made to have the appearance of metallic 
inlaid work. The adhesion is absolute. But it is neces- 
sary to see that the glass as well as the aluminum 
point are perfectly clean. 

This property of aluminum permits of immediately 
distinguishing the diamond from strass. While, in 
fact, aluminum leaves a very apparent trace upon 
crystals of the latter, it has no action whatever upon 
the diamond. 

Artificial Cotton. — A Mr. Mittchell, according to La 
Science en Famille, has recently brought out an arti- 
ficial cotton, which is made from the wood of pine, 
spruce or larch ingeniously defibrated, and then dis- 
integrated and bleached with a hot solution of bisul- 
phite of soda and chloride of lime. The pure cellulose 
obtained is treated with chloride of zinc, castor oil, 
caseine and gelatine, which give it body and cohesion. 
In this way there is made a paste which is passed 
through a perforated plate, as in the manufacture of 
macaroni, and is dried between steam heated cylin- 
ders. It now only remains to weave it in order to 
obtain a fabric that has a very presentable appearance 
and a certain amount of strength. It may be finished, 
dyed and printed like natural cotton, than which it is 
said to be much cheaper. 

The Electricity of Waterfalls. — That cascades com- 
municate a negative electric charge to the surrounding 
air has been known for some time. From some obser- 
vations that he has had an opportunity of making in 
the Alps, and from numerous laboratory experiments 
Mr. Lenard draws the following conclusions : 

Drops of water that fall upon the surface of water 
or upon a wet body disengage electricity, the water 
becoming charged positively, and the surrounding air 
leaving the place of the fall charged with negative 
electricity. 

A jet of water that resolves itself into drops is thus 
capable, in a closed room, of causing great enough dif- 
ferences of potential to produce sparks. 

The least impurity of the water greatly lessens the 
effect. 

Other liquids, besides water, show themselves active 
in various degrees and take either positive or negative 
electricity. The simple flow of water in the air, the 
friction of water against a stone, and the variation of 
potential of thefree atmosphere exert no se isible influ- 
ence. This latter point is confirmed by Messrs. Elster 
and Geitel, who have observed several subterranean 
cascades producing a negative electrification of the 
air just as aerial falls do. 

Mr. Lenard thinks that it is necessary to consider 
these phenomena, as a whole, as resulting from the 
difference of potential of the air and water in contact, 
or, more generally speaking, of any gas or liquid what- 
ever. 

Gum Tragacol. — According to the Revue de Chimie 
Industrielle, a gum under the name of "tragacol," pos- 
sessing valuable properties, is now being manufactured 
commercially from the seeds of the carob tree. The 
seeds or beans, after being removed from the pod, are 
split and divested of their germ and are then treated 
several times with boiling water. The resulting mass 
is then submitted to a vigorous kneading operation 
and afterward introduced into a hydro-extractor. The 
gum thus separated passes through a fine metallic 
sieve, and the exhausted seeds, still saturated with 
water, are left behind. 

The Photographing of a Falling Drop of Water. — 



Under the patronage of Capt. De W. Abney, president 
of the Camera Club, of London, Mr. E. J. Marey, 
president of the French Society of Photography, Mr. 
J. Janssen, president of the National Union of Photo- 
graphic Societies of France, and Mr. J. M. Eder, pro- 
fessor at the Photographic School of Vienna, the 
Revue Suisse de Photographie has opened a competi- 
tion with the object in view of determining by pho- 
tography the exact form of a drop of water during its 
fall. 

There are several factors of a nature to cause the 
form of a drop of water to vary during its fall : (1) The 
size, which may be determined by the diameter of the 
drop tube ; (2) the velocity, which may be known by 
noting the distance of the fall ; (3) the density, which 
will be known in employing distilled water ; (4) the 
presence or absence of currents of air ; and (5) finally, 
the temperature of the water. 

The water employed must be distilled, and the tem- 
perature of it noted in Centigrade degrees. This water 
must be dropped from a glass or metal tube, whose in- 
ternal and external diameter must be measured. The 
outflow of the water must be regulated, by means of a 
cock, at the rate of about one drop per second, in order 
to prevent the drops from coalescing. The distance 
between the starting point of the drop and the point 
where it is photographed must be accurately measured. 
The dropping of the water must be effected in a closed 
room protected against currents of air. 

The photographic dimensions of the drop of water 
are not prescribed, but those will have most value 
that are nearest the natural size. 

The photographs may be taken upon glass, films or 
paper, and should be addressed as phototypes or nega- 
tives without retouching to the manager of the Revue 
Suisse de Photographie, Place du Molard, Geneva, be- 
fore the 15th of October, 1894. 

Each phototype must carry a very distinct sign, re- 
peated upon a concealed envelope, which must contain, 
in addition to the name and address of the sender, the 
precise circumstances under which the photograph 
was taken, conformably to the prescriptions of Article 
2 of the conditions of the competition. 

The prizes offered area silver-gilt, silver and bronze 
medal and three honorable mentions. 

The best photographs will be enlarged to a uniform 
size and be published. 



Influence of Diameter in Single Landscape 
Lenses. 

If a landscape lens of. say, eighteen inches focus and 
only one inch in diameter will cover a plate twelve by 
ten inches in dimensions, of what use will it be to in- 
crease the diameter of such lens ? This is a form of 
question which has, we know, often simmered through 
the minds of many photographers, both experienced 
and inexperienced, and is answered as follows in the 
British Journal. 

The center of the picture is produced by the center 
of the lens, and its margins are likewise formed by the 
margins of the lens. It is quite true that a lens of 
small, even the smallest practicable, diameter may be 
made to cover a plate sharply to its margin by a pro- 
portionate reduction. of its stop, but such stop will 
have to be very small indeed to effect this. The small- 
er the diameter of the lens, the smaller must be the 
stop or diaphragm which is necessary to fulfill the con- 
dition of equal sharpness throughout, and a very small 
stop is subversive of all rotundity in the objects in- 
cluded. It gives a map-like, flat sharpness only. 

An improvement in this respect takes place by the 
employment of a larger working aperture, but, in pro- 
portion as this is attained, so is all marginal definition 
degraded, until eventually it becomes little else than a 
blur. 

With a lens of larger diameter this condition of things 
is altered. The stop is placed at a greater distance 
from the surface of the lens, its mount being longer 
to permit of this being done. Here lies the advantage 
— marginal definition can be obtained with a stop very 
large in comparison with that necessary for securing 
an equal degree of sharpness with the smaller lens. 
Hence much greater pluck and rotundity of the objects 
in the picture, and a greater rapidity of action. This 
permits also of groups, and even portraits, being ob- 
tained in a light which, with a lens of smaller diameter, 
could not easily be obtained without a long exposure. 



Thk New York Edison Electrical Illuminating Com- 
pany has contracted with the Electric Storage Bat- 
tery Company, of Philadelphia, for a large storage bat- 
tery installation. 

The installation will consist of 150 elements of chlor- 
ide accumulators, type G, 41 plates, having a capacity 
of 8,000 ampere hours at 150 volts, at normal rates, or 
a total capacity of 1,200 kilowatt hours. 

The installation will be furnished with the most 
modern and complete appliances for the control and 
operation of the battery, and everything possible will 
be done to make it a model, and at the same time the 
most modern and complete battery plant ever install- 
ed. The battery is to be installed immediately, to be 
ready for the heavy winter load. 
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RECENTLY PATENTED INVENTIONS. 
Engineering, 

Reversing Gear for Engines.— 

Daniel II. Grant and Ilemy Miller, Raymore, Mo. A 
collar having a lug is keyed on the main driving shaft, 
and a sleeve adapted to be shifted axially and circumfer- 
entially is arranged concentric on the shaft, the sleeve 
having a spiral cam groove and a straight slot. The 
spiral groove is engaged to the lug on the collar, and an 
eccentric is formed in the bore of its disk with a lug en- 
gaging the straight slot in the sleeve, the latter being shift- 
ed at any time by the operator to move the eccentric and 
valves in any desired position. 

Pop Safety Valve and Muffler.— 

Erastus B. Kunkie, Fort Wayne, Ind. This is an im- 
provement on a former patented invention of the same 
inventor, the device affording a powerful discharge of 
steam and the immediate relief of the boiler of overpres- 
sure. The valve body carries a cup forming a steam space 
between it and the valve body, and a cup-shaped valve 
extends into the valve body cup and forms a steam space 
between it and the valve body cup, the valve being pro- 
vided with an exterior seat ilange adapted to be seated on 
the valve body and its cup. 

Raising Sunken Vessels.— Oscar A. 

Bulette, Charleston, Washington. A wreck indicator 
and raising device, patented by this inventor, provides a 
lifting chain or cable to be automatically attached to the 
sunken vessel from above without the employment of a 
diver, the chains to be then connected with any approved 
hoisting mechanism. A float supports the drum carrying 
the cable, the spool having a peculiar brake mechanism, 
and on the vessel is a bill hook from which a cable leads 
to the float, while the lifting chain or cable has a large 
terminal link or ring adapted to slide down on the float 
cable and automatically engage the bill hook.— [Mr. Bu- 
lette may be addressed at the Scientific American 
office, New York City.] 

Railway Appliances. 

Fender for Tram Cars.— William 

Dryden, Brooklyn, N. Y. This device has body section 
to be supported by the forward portion of the car, pro- 
vided with a cushioned chamber in which are cushioned 
spring-controlled doors, while a cushioned fender ex. 
tends forwardly and downwardly from the threshold of 
the chamber. It is designed that a person struck shall 
be forced to fall upon padded surfaces and prevented 
from rolling or dropping from the fender, thus receiving 
no injury. The device is of simple and strong construc- 
tion, and may be conveniently applied to the dashboard 
of any car. 



ranged to fold into and out of a recess, with which are 
communicating flues admitting fresh outside air or air 
from a furnace or other heater, and when raised out of 
the room it forms a neat paneled or mirrored section at 
one side. 

Garment Supporter and Under- 

waist.— Charles F. Richmond, Mattoon, 111. This in- 
ventor has designed a skeleton underwaiet to which is 
secured a stocking supporter and a waistband, to which 
skirts and other like apparel may be fastened, the whole 
being supported from the shoulders of the wearer, to 
carry all the weight of the garments in a healthful and 
hygienic manner. 

Receipt Protector.— Alfred Steiner, 

New York City. This protector is designed to conve- 
niently cover up portions of a leaf in a receipt or other 
i book to prevent the reading of executed receipts by 
other parties. The invention consists principally of a 
series of movable cover or shield plates independent of 
each other and adapted to each cover or portion of a 
leaf. 

Jug.— Greorge W. Spring and George 

W. Printz, Crooksville, Ohio. As a new article of man- 
ufacture, these inventors have devised a jug which may 
be burned in a kiln without necessitating the addition of 
other pieces of crockery to maintain the columns of jugs 
in position for proper burning, enabling the kiln to be 
entirely filled with jugs. The jug has a spout which 
forms its mouth and is adapted to be closed by a stopper. 

Folding Chicken Coop.— Luther 

Matthews, Paris, Tenn. In this coop the end sections 
are hinged to fold inward flat on the bottom, and the 
side sections fold flat on the end sections, there being a 
pair of screw bolts of unequal length pivotally secured 
centrally to the bottom, and a removable top having a 
central aperture and a lock nut adapted to be fitted on 
either of the bolts. The coop may be easily spread or 
folded and held locked in either position. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



Electrical. 

Sash Balance. —William C. Hodg- 

kins, Washington, D. C. According to this invention 
two or more hollow coils of insulated wire are arranged 
in alignment, a magnetic core or plunger being arranged 
to move through them, while a set of corresponding 
electric circuits and switches are connected with the 
coils, there being means for connecting the core with 
the sash. By means of the apparatus, the opening and 
closing of doors and windows, and locking or unlocking 
them, may be effected on operating a suitably arranged 
push button. 
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" U. S." metal polish. Indianapolis. Samples free. 

Distance Reading Thermometers.— See illus. adver- 
tisement, page 94. Ward & Doron, Rochester, N. Y 

Will buy patent on pood selling article, or manuf. on 
royalty. Give full particulars. T. D. M., this office. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Latent and Canal Sts., New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

The Carter Pressure Water Filter and Purifier for 
hotels, factories, etc. See illustrated adv., page 47. 
Field Force Pump Co., Lockport, N. Y. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. $4; Munn & Co., publishers, 361 Broadway, N. Y. 

Patent Electric Vise. What is claimed, is time saving. 
No turning of handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Tool Co., Auburn, 
N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

ForSale-U.S. patent No. 522,342, dated July 3, 1894; 
"Hospital Bed;" investigate this; big money in it; 
nothing like it in that line. Address A. Helander, Sis- 
ters' Hospital, Los Angeles, Cal. Cut this out. 

l^"Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



whites of four eggs. Let it boil for an hour, and, when 
nearly cold, .put in some yeast to work it; pour it into 
the cask, reserving some of the liquor to fill up the cask 
with, as it sinks with working If you have about ten 
gallons or so, it should be fit to bottle off in two months 1 
time after it has been closed down. Keep at least a year 
in bottle. 

(6194) W. S. D. asks: 1. How much 

wire would be required to wind the spool of the tele- 
phone described a few weeks ago, to be used on a quarter 
mile line ? A. 188 feet, or about 2 ounces. 2. Could or- 
dinary ungalvanized wire with ground circuit be used for 
a quarter mile line ? A. Yes. 3. What would be the 
number of Leclanche cells required to work call bell on 
line of gravity cells ? A. 2 or 3 on each end. 4. Which is 
preferred ? A. Leclanche. 5. How many cells would 
be needed on a metallic circuit of same length ? A. Three 
would probably do. 

(6195) B. J. writes : Please give me 

through the columns of the Scientific American a sim- 
ple and accurate rule for figuring the horse power of steam 
boilers. A. The horse power of boilers as usuallyjrated in 
trade is based on the amount of heating surface in[flues or 
tubes and shell. The number of square feet of heating sur- 
face for a horse power varies largely with different kinds 
of boilers and with different makers; Id to 12 square feet 
for water tube boilers, 12 to 16 square feet for tnbular 
and locomotive forms, and from 8 to 12 square feet for 
flue boilers are about the range of nominal horse power. 
The actual output of horse power which may be realized 
depends upon the steam pressure and the economy of 
the engine; so that the actual work of a boiler may be 
two or three times its nominal horse power, as the steam 
pressure may range from 50 to 150 pounds and the engine 
consume from 30 to 15 pounds of steam per horse power 
per hour. 

Commu nications Received* 

" Life Guards. 1 ' By J. J. B. 
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Mechanical. 

Perforating Sheet Metal —David 

Henderson, Central City, Col. This inventor has de- 
vised a metal-punching machine in which the punch 
block is made in sections having in their opposing faces 
longitudinal grooves adapted to receive the punches, 
clamps extending inwardly into the grooves at each end 
to engage with the end punches. The machine is capable 
of rapidly perforating sheet metal screens w 7 ith slits or 
openings surrounded by a burr on one side of the sheet. 
One set of punches may be removed and another in- 
serted with great facility, and the machine is of simple 
contruction and inexpensive. 

Cement Mill. — John A. Albertson, of 

Lansford, and James II. Fisher, of Siegfried's Bridge, 
This is a crushing mill in which, within an envelop- 
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ing case, a rotary cylindrical pulverizer shell is secured 
upon and driven by a central rotatable shaft, outwardly 
projecting pockets on the side of the shell radiating from 
central circular open-ended feeding chambers, there 
being screens over the radial edges of the pockets and a 
loose roller rotatable by its gravity within the shell be- 
low the shaft. The mill is adapted to pulverize any hard 
rocky material, separating the powder from the coarser 
particles and expelling the completely pulverized portion 
as the operation progresses 

Saw Filing Machine.— William B. 

Allen, Allentown, La. This machine is adapted to file 
the sides of saw teeth, performing the work rapidly and 
uniformly, and it can be instantly applied and readily 
adjusted to saws of various patterns, as circular, gang 
and band saws, etc. Its frame has parallel side bars, to 
be supported from the edge of a saw, while a file holder 
composed of two crossheads is fitted and adapted to 
slide on the bars, a rigid handle connecting the cross- 
heady, there being a lengthwise slot in one of its extended 
ends through which passes a clamp screw securing the 
handle adjustably to the crosshead. 

Nut Lock.— Jesse A. Wells, (xuyan- 

dotte, West Virginia. According to this improvement, 
the screw-threaded bolt has a longitudinal channel anl 
the nut has recesses on its inner face, a key lying in the 
channel having a head adapted to enter one of the re- 
cesses, while a washer with an internal diameter equal to 
the combined thickness equal to that of the bolt and the 
head of the key, and a thickness equal to the length of 
the head, is adapted to move bodily at right angles to the 
bolt and hang suspended behind the head of the key. 



Miscellaneous. 

Folding Bed.- Samuel Hawver, Uni- 
versity. Cal. This inventor has devised a ventilated 
folding bed, to be warmed with the least possible out- 
lay, and designed to be placed in the wall and built in 
with the house, becoming a permanent fixture. It is ar- 



1. An elegant plate in colors showing a residence at 

Plainfield, N. J., recently erected for George H. 
Babcock, Esq. Perspective views and floor plans. 
A picturesque design. Mr. E. L. Hyde, architect, 
New York City. 

2. A residence at Edgewater, 111., recently erected for 

Mrs. Eva L. Prescott. Perspective elevations and 
plate in colors, together with floor plans. An ex- 
cellent design. M. J. L. Silsbee, architect, Chicago, 
HI. 

3. A residence recently completed for J. P. Clarendon, 

Esq., at Hackensack, N. J. Two perspective eleva- 
tions and floor plans. Mr. J. E. Turhune, archi- 
tect, Hackensack, N. J. An attractive design. 

4. A dwelling at Erie, Pa., erected for William J. Sell, 

Esq., at a cost of $4,500 complete. Two perspec- 
tive elevations and floor plans. Mr. C. F. Dean, 
architect, Erie, Pa. 

5. A beautiful residence recently erected at Belle Haven, 

Conn. Three perspective elevations, one interior 
view, together with floor and ground plans. Mr. C. 
P. H. Gilbert, architect, New York City. A model 
design. 

6. The beautiful residence of E. Einstin, Sq., at Pomp- 

ton, N.J. Perspective elevation and floor plans. 
Cost complete about $20,000. Architect, Mr. Manly 
N. Cutter, New York City. 

7. A conveniently and economically arranged suburban 

cottage recently erected for George W. Payne, 
Esq., at Carthage, 111. An attractive and pictur- 
esque design. Perspective elevation and floor 
plans. Cost $3,000 complete. Architects, Messrs. 
G. W. Payne & Son, Carthage, 111. 

8. Perspective elevation and floor plans of a well arrang- 

ed dwelling, recently erected for A. N. O'Harra, 
Esq., at Carthage, 111. A pleasing design. Cost 
complete, $5,500. Architects, Messrs. G. W. 
Payne & Son, Carthage, 111. 

9. A stable at Belle Haven, Conn. Perspective view and 

ground plan. A unique design. Mr. C. P. H. Gil- 
bert, architect, New York City. 

10. The Club House of the Knickerbocker Field Club, 

recently erected at Flatbush, L. I., N. Y. Engrav- 
ings and floor plans. Messrs. Parsett Bros., archi- 
tects, Brooklyn, N. Y. A neat design in the Colon- 
ial style. 

11. An elegant residence of A. B. Bigelow, Esq., at Cran- 

ford, N. J. Perspective elevation and floor plans. 
Estimated cost, $6,000. Mr. Manly N. Cutter, 
architect, New York City. 

12. Miscellaneous Contents : The Hayes metallic lathing, 

illustrated.— Nonsuch Palace.— The Joseph Dixon 
Crucible Co.— The slate business.— New and old 
styles of eaves troughs, illustrated.— The Weathered 
hot water heaters.— Design for mantel and fire- 
place, illustrated.— The " P. & B." sheathing and 
insulating papers. — An improved vise, illustrated. 
—What becomes of all the lumber.— Globe ven- 
tilator, illustrated.— An improved sadiron, illus- 
trated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or munber of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



TO INVENTORS. 

An experience of forty- four years, and the preparation 
of more than one Hundred thousand applications for oa- 
tenis at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



(6190) Rain Gauge.— G. F., J. M. P., 

S. E. S. & T. J. St. L. write criticising answer to G. F. 
The answer was erroneous. The angle of the rainfall 
does not affect the accuracy of the rain gauge record to 
an appreciable extent. 

(6191) E. J. S. asks : 1. In making the 

tangent galvanometer and resistance coils described in 
"Experimental Science," will German silver resistance 
wire answer the same purpose as copper wire ? If not, 
why ? A. German silver will answer for the resistance 
coil, but is not suitable for a galvanometer. In a gal- 
vanometer the object is to secure the greatest number of 
turns with the smallest resistance where great sensitive- 
ness is required. German silver having 13 times the re- 
sistance of copper, would necessitate an enormous total 
resistance. 2. Cannot any small battery motor be 
adapted to the Crowfoot gravity battery, by winding 
motor with finer wire to make its resistance proportional 
to the battery resistance ? A. Yes. 3. I have an in- 
duction coil with a secondary winding of No. 36 wire. 
Could I not get the same secondary current if I had 
used No. 25 or any size up to 36 by making the same 
number of turns of wire ? A. By using small wire the 
winding is brought near the primary and core. If larger 
wire is used, it takes up more room and the outer coils 
are farthei removed from the inductor. 

(6192) R. W. asks whether it requires a 

greater expenditure of energy or not to raise a weight of 
say 8 tons on a car up a hoist or elevator (the balance 
weight of which is made to counteract the additional 
weight of the car) than to draw it by a locomotive or 
other force up an inclined track to the same height. The 
friction to be minimum in both cases. A. The energy 
required for lifting a given load, whether on an incline 
or vertically, is the same. The energy lost in the me- 
chanical appliance for lifting is not the same in all cases. 
A vertical lift is the most economical in energy, as it saves 
weight and friction in the car. Locomotive train haul- 
age is the least economical in energy, by the amount of 
energy required to move the locomotive and train. Rope 
haulage is nearly as economical in energy as the vertical 
lift, but each has its particular advantages in the condi- 
tions of the horizontal distance that material must be 
transported. The different systems cannot be exchanged 
without regard to the horizontal element in the problem. 

(6193) J. S. P. says: Please give me a re- 
ceipt telling how to make -elderberry wine. A. Gather 
the berries when quite ripe, on a dry day ; pick them off 
the stems, and bruise them with your hands. Strain the 
juice; let the liquor rest in glazed earthenware pans for 
twelve hours to settle. Allow to every pint of juice 1)4 
pints of water,and to every gallon of the mixed water and 
juice 3 pounds of sugar. Put it over the fire in a large 
saucepan, and when it is ready to boil, clarify it with the 
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Ammonia purifier, anhydrous, R. G. Sneath 

Animal trap, J . W. Collins 

Animal trap, S. D. Morton 

Axle lubricator, car, J. E. Gill 

Bag. See Hand bag. 

Baling press, A. 0. Miller 

Bar. See Furnace grate bar. 

Barrel machine, F. G. Hoopes 

Barrel washer, A. & B. Danner 

Basin clamp, J. W. Biddle 

Battery. See Storage battery. 

Bearing, roller, F. Purdon et al 

Beating engine for rags, etc., P. Dillon 

Belt, electric, F. A. Brewster 

Belt fastener, J. F. Williams 

Bevel and square, combined, T. Fahey 

Beveling shears for cardboard, A. Krah 

Bicycle, H. La Casse 

Bicycle, F. Risinger 

Bicycle brake, E.J. Rea 

Bicycle seat guard, Martin & De Bern 

Bicycle sleigh attachment, J. B. Putrow 

Binder, temporary, W. H . Benson 

Blackboard, W. T. Slaug hter 

Board. See Violin finger board. Wagon shovel- 
ing board. 

Boats, etc., removable center and bilge keelson 
for metallic life, L. H. Raymond 

Boiler or steam generator, C. D. Mosher 

Bolster :pring, W. H. Weber 

Boot or shoe, E. A. Thurston 

Boot, quarter, T. Morgan 

Boring tool. C. E. Blue 

Bottle, W. Von Bokern 

Bottle closing device, W. W. Dixon 

Box. See Fruit box. Letter box. Locking box. 
Lunch box. 

Brake. See Bicycle brake. Velocipede brake. 

Brazing or smelting apparatus, M. S. Thompson. . 

Brick kiln. C. F. Kaul 

Brick machine, C. H . Horton 

Bridge, suspension, D. B. McHenry 

Br uso, J. L. Shute 

Brush, fo.intain or hydraulic, W. H. Miller 

Bucket cover, sap, Sperry & Hannum 

Buckle. G. M. Aylsworth 

Buckle, D. F. Stayman 

Building construction, E. R. Storm.'. 

Bumping post, A. Ewaldt 

Burner See Injector burner. Lamp burner. 

Burning city refuse, E. L. Ransom e , 

Bus-bar switch for central stations, A. B. Her- 
rick 

Button or stud, cuff, C. C. Cham pen ois 

Calipers and dividers. R. A. Saddler 

Cane, walking, M. Forst 

Car brake operating mechanism, T. F. Kenney.... 

Car coupling. S. G. Wilber 

Car, dumping, R. C. Davison 

Car elevator, railway, G. T. McLauthlin et al 

Car fender, J.T.Duff 

Car fender, J. F. McDonough 

Car jack, W. Jewell 

Car, railway, C. A. Smith 

Cars, switch for electric railway. T. A. Remsen. . . 

Carding engines, means for fastening card cloth- 
ing to flats of, W. Senior et al 

Carding machine, ring doft'er cylinder, J. K. Proc- 
tor 

Carpet rae looper. ,1 . Gerard 

Carrier. See Frui t carrier. Lamp carrier. Pack- 
age and cash carrier. Parcel and cash car- 
rier. 

Case. See Needle case. Packing case. Sample 
case. 

Casting, means for, Drake & Green 

Check perforator, S. Windecker 

Chromium, making green oxide of, F. L. Slocum.. 

Cigar bunch machine, A. Schwehr 

Circuit breaker, automatic, A. C. Carles 

Clamp. See Basin clamp. 

Ciasp. See Garment clasp. 

Cleaner. See Dish cleaner. 

Closet . See Water closet. 

Clothes pounder, N. D. Lewis 

Clutch, frictiou, W. D. Ewart 

Clutch, reciprocating, L. Porter 

Coal screen, revolving, G. W. Cross 

Conduit cleaning device, C. O. Ehlert 

Confectionery machine, T. Robertson 

Cooking utensil, J. B. Skeyen 

Cotton, beater for use in machines for opening, 
J.C. Potter 

Cotton, feeding mechanism for machinerv for 
opening and preparing, J. C. Potter 

Coupling. See Car coupling. Hose coupling. 
Thill coupling. 

Crane or derrick, j. n. Sturm , 

Crank, extension, T. F. Bourne 

Cultivator, J. Porteous 
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Current motor, alternate, W . Stanley, J r 

Cutter. See Tobacco cutter. 

Cylinder lock, J. T. Pedersen 

Decorticating machine, J. H. Boeken 

Dental mouth mirror, A. E. Gray 

Dish cleaner, Sanderson & Earl 

Dish cleaner, J. N. Tinklepaugh 

Dish cleaner, A. A. Wright 

Door hanger, W, A. Hance 

Door hanger, T. C. Prouty 

Dough dividing machine, h\ H. Van Houten 

Drain testing apparatus, T. Grace 

Dry plates, apparatus for exposing, developing, 
and washing. L. Nievsky 

Drying kiln, L. Moore 

Dye, black disazo, C. Bulow 

Dye, blue, E. Elsaesser 

Dye, blue, B . Heymann 521322, 

Electric circuits, battery changer for, C. Bern- 
hardt 

Electric heater, C. H. Newbury 

Electric machine or motor, dynamo, See & Tylor. 

Electri'; machinery, regulation of dynamo, E. M. 
Bentley , 

Electric motor, VV. L. Silvey 

Electric motor controller, J. H. Jenkins 

Electric motor controller, VV. B. Potter 

Electric search light, E. R. Knowle> 

Electrical conductor, E. D. McCracken 

Electrical distribution, system of, T. A. Edison.. . 

Electro-magnetic motor, N. Tesla 

Elevator. See Car elevator. 

Engine. See Beating engine. 

rabrics, comoound for renovating, C. P. Ander- 
sen 

Feed water heater, W. h. Harvey 

Fence, VV. M. Grisham 

Fence machine, wire, H. H. Van Ormer 

Fence pickets, machine for wiring, J. A. Salzman. 

Fence wire stretcher, R. Doud 

Fertilizer distributer, D. M. Averitt 

Filter, water, B. F. Field 

Firearm recoil check, B. Blake 

Fire escape, C. M. Fowler 

Fire escape, F. T. Stacy 

Fire extinguisher, portable chemical, I. L. Carr. . 

Fire tower, W. F. Austin 

Fishing reel, F. W. Mong 

Floors or other surfaces, machine for the manu- 
facture of coverings for, A. S. Oetzmann 

Flue register, A. J. Cohen 

Flygate for attachment to screens, etc., E. Hay- 
den 

Frame. See Slate frame. 

Fruit box, G. C. Richards 

Fruit carrier, E. E. Wade 

Fruit carrier, 1. B. Wollard 

Fruit holder, W. McAusland 

Fuel feeding device, J Davies 

Fuel, garbage and sawdust, J. D. Oligny . 

Furnace. See Heating furnace. Hot air furnace. 
Smoke consuming furnace. 

Furnace. Ingram & Carr 

Furnace, McKenzie & Martin 

Furnace fuel feeding device, J. VV. Wetmore 

Furnace grate bar, G. H. Randolph 

Furnaces, preparing charges for and charging 
metallurgical, VV. B. Hughes 

Gauge. See Finger gauge. 

Game apparatus, C E. Wbeeland 

Garment clasp, S. Sch warz 524,405, 

Gas jet shade attachment, V. I. Copland 

Gas lighting device, C. VV. Much all 

Gas making apparatus, E. R. Ellsworth 

Gases, method of and apparatus for detecting 
and measuring inflammable, B. C. Tilghman, 
Jr 

G:ite. See Flygate. Railway gate. 

Generator. See Motor generator. 

Globe holder, R. J. Ash worth 

Gold and silver from ores, extracting, J. C. Mont- 
gomerie 

Gold or silver from ores, extracting, J. C. Mont- 
gomerie 

Gold or silverores, treating, E. D. Kendall 

Gore cutting machine, J. N. Kendall 

Grain binder, H. F. Crandall 

Grease trap, E. H. Donahoe 

Grinding wheel, F. VV. Beckert 

Guard. See Bicycle seat guard. Insect guard. 

Gun carriage recoil press, Noble & Brankston 

Gutter leader and strainer, VV. H. Hawkins 

Hammer, claw, VV. H. & P. A. Burgess 

Hammer, drop, W. A. Cornbrooks 

Handbag, satchel, or valise, M. Lowy 

Hanger. See Door hanger. Pipe hanger. Shaft 
hanger. 

Harvester, corn, W. K. Liggett 

Hay press, S. Etchison 

Hay rake and shocker, .1. T. Hough 

Headers or tubes, machine for spreading ends of, 
C. P. Higgins 

Heater. See Electric heater. Feed-water 
heater. 

Heater, Z. H Bools 

Heater, M. Ready 

Heating furnace, L. P. D. Yost 

Hinge pintle and making same, blind, C. E. Hart.. 

Hinge, spring, M. Redlinger 

Hoist, D. E. Rowland 

Hoisting and conveying apparatus, T. F. Moore. . 

Hoisting apparatus, ,1. V. Beekman 

Hoisting apparatus, C C. Kinsman 

Hoof trimming and paring device, D. M. Sutton.. 

Hook. See Log rolling hook. Whiffletree hook. 

Hook and eye, H Davidson 

Hop picking machine, Mills & Emdin 

Horse chin check, '1\ Raymond 

Horseshoe, J. E. James 

Horseshoe machine, J. A. Burden 

Hose coupling, A. Hitt 

Hot air furnace, M. Rudert 

Indicator. See Station indicator. 

Induction coil, C. L. Jaeger 

Injector, VV. R. Park 

Injector burner, VV. B. Wright 

Insect guard for doors, H. L. Long 

Insulating turnbuckle, H. H. Luscomb 

Insulating turnbuckle, L. McCarthy 

Insulator, G. H. Winslow 

Iron. See Sad iron. 

Irrigator, grave mound or flower bed, R. R. 
Dumm 

J ack. See Car jack. 

Joint. See Pipe joint. 

Kiln. See Brick kiln. Drying kiln. 

Kiln for firing pottery, etc., L. Lawton 

Lace fastener, O. P. & G. O. Elterich 

Ladder, extensible step, W. A. Selzer 

Ladder, Are, W. E. Walker 

Ladder, roofing, E. A. Austin 

Lan p, J. Geiser 

Lamp, arc, R. Drysdale 

Lamp burner, J. Kampf 

Lamp carrier for miners' caps, C. H. Hobson 

Lamp, elect ricarc, O. H Swoboda 

Lamp heater attachment, A. H. Cowan 

Lamri post, arc, R. R. Bowker 

l^and roller, J. F. Youtz 

Lantern slide mat, P. S. Penedict 

Lasting machine, N. Lombard 524,444 to 

Lasting machine, E. Patten 

Latch, A. lske 

Letter box, H. L. Johnson 

Light. See Electric search light. 

Lobster trap, A. P. Lewis 

Lock. See Cylinder lock. Nut lock. 

Lock, h\ W. Mix 524,642, 

Locking box, A. R. Bingham 

Log rolling hook. Kaime & Stenerson 

Loom jacquard mechanism, B. H. Gledbill 

Loom pattern mechanism, Beaumont & Wash- 
ington 

Loom shuttle picking mechanism, M. T. Bartelt 
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Loom temple, P. A. Garnsey 

Lubricator. See Axle lubricator. 

Lubricator, W. A . Downes 

Lumber binder, T. A. Barber 

Lunch box. E. Haskell 

Mat. See Lantern slide mat. 

Meat tenderer. D. J. Hake 

Mechanical movement, T. Beach 

Metal articles, apparatus for forming, J. Robert- 
son 524.505, 

Metal articles, forming, J. Robertson. 

Metal articles, met hod of and apparatus for form- 
in?, J. Robertson 

Metal tubes, rods, etc., apparatus for the manu- 
facture of . J. Robertson 524.50G, 

Meter. See Water meter. 

JMili. See Mortar mill. 

Moulding machine, W. B. Sterrit 

Mole trap, H. D. Nichols 

Mortar mill. S. B. Ladd 

Motor. See Current motor Electric motor. 
Electro-magnetic mortor. Wave motor. 

Motor, S. O. Pettegrew 

Motor generators, compounding, J. Burke 

Motor regulator, J. F. Sheahan 

Mower, J. Stephani 

Music or book leaf holder, H. C. Ward 

Mustache curler, VV. S. Cooper 

Needle case, J. J. Morrison 

Nut lock, B. F. Sweet . 

Oils, etc., and making same, solution of sweet 
car bam id in, A. Summer 
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524,034 
524,139 

524,324 



524,538 

524.300 
524,370 
521.1^3 
524,351 
524.4' 13 
524,502 
5 I ion 
£24,553 
524.408 

524578 
524,333 

524,669 
524.6M1 
524,307 
524,670 
524,(i53 

524,036 
524,685 
524,369 
524,596 
524.4U7 
24,6; I 
524.659 



524,390 

521,633 
524,512 

524,495 
524,661 
524,526 
524,462 
524,682 
521,528 
524.357 
524.66? 
524,305 
524,530 
521,361 
524.447 
524,489 
524,5: a 
524,637 

524,331 

524.643 

524.303 
524,595 
524,319 

524,372 

524,571 

524,587 

524,584 

524,663 
524,400 

524,436 
524,371 

524,500 
524,508 

524,504 

521,507 



524,402 
524,346 
524,683 



524.6-6 
524,: : 176 
524 615 
624,401 
52 ,451 
524,5~6 
524,01): I 
524,403 



524,514 



Ore concentrating and gold-saving apparatus, C. 

M. Fitch 

Ore concentrator, G. H. Hooper 524,592, 

Oven door, F. H Van Houten 

Package and cash carrier, belt line, A. N. Wood- 

ard 

Packing case, hand, S. A. Durfee 

Packing, steam, H. W. Johns 

Paper fastener. R. M. Pancoast 

Paper holder and cutter, roll, U. H. Hapgood 

Paper making machines, suction box mechanism 

for, J. W. & J. G. Bedale 

Parasol for children's carriages. G. P. Steinbach.. 
Parcel and cash carrier apparatus, tilting, A. N. 

VVoodard 

Peeling potatoes, etc., machine for, E. Jaeger 

Pencil sharpener, slate, C. VV. & W. H. Ogle 

Pioe hanger, VV. Mcllvrid 

Pipe joint, flexible, A. J. Sargent 

Pipe joint reducing apparatus, G. O. Rinman 

Planter, corn, C. O. Weltzin 

Planter, seed, A. Wade 

Pneumatic controller, E. H. Dewson, Jr... .524,541, 

Pole tip, vehicle, E. Bailey 

Post. See Pumping post. Lamp post. 

Power distribution and regulation, system of, J. 

W. Gibbon ey 

Power transmitting device, VV. Schofield 

Press. See Baling press. Gun carriage recoil 

press. Hay press. Veneer press. 
Printing wads on both sides, machine for, C. R. 

Richards 

Propeller, "Welch & Lovell 

Propeller, screw, S. G. Hinds 

Propelling mechanism, boat, A. H. Bacon 

Pulley, grip, A. E. Brown 

Pulp, press for making spools from fibrous, E. 

Hubbard 

Punching and cutting tool, D. G. Urquhart 

Punching machine, R. Walsh 

Punching machine, metal, J. B. McLane 

Race course, W. Hallock 

Railway frog, B. Blake 

Railway frog, W. Rowlands 

Railway gate, automatic, J. Baade 

Railway signaling device. W. H. Allen 

Railway switch, J. F. Barrett 

Railway switch, D. MacPherson 

Railway switch, J. F. Ober 

Railway switches, device for operating street, C. 

E. R. Christensen 

Railway system, electric, T. B. & H. Wilcox, 

524.366, 

Railway systems, electro-magnetic contact mak- 
ing device for electric, T. B. & H. Wilcox 

Railwav tie. metallic, E. L. Tavlor 524,359, 

Raisin grader, J. Porteous 

Rake. See Hay rake. 

Ratchet wrench, adjustable, C. H. Bernheim 

Recorder. See Time recorder. 

Reel. See Fishing reel. 

Refuse, means fortreating city, E. L. Ransome. 

Register. See Flue register. Typewriter word 
register. 

Regulator. See Motor regulator. 

Resiliometer, C. E. Hadley 

Rheostat, A. B. Herrick 

Ring gauge, finger, E. Gruebel 

Riveting machine, C. P. Higgins 524,325, 

Road roller, steam, E. T. Wright 

Roller. See Land roller. Road roller. 

Rolling machine, metal, G. L. Hart 

Sad iron, VV. Blankner 

Sample case, VV. R. Parisen 

Sash fastener, J. H. Foote 

Sash holder, T. Chope 

Saw setting tool. J. A. Minger 

Sawing machine, metal, C. C. Newton 

Sawing machine, portable, J. A. Morrell 

Scaffold, J. Jones 

Scraper operating apparatus, H. G. Butler (r) . . . . 

Screen. See Coal screen. Window screen. 

Seal, E. J. Brooks 524.674 to 

Seaming sheet metal tubes, machine for lap, F. B. 
Lotze 

Sewing machine, J. Ott 524,558, 

Sewing machine, shoe, F. A.Mills 524,336, 

Sewing machine tension device, shoe, F. A. Mills. 

Sewing machines, loop forming mechanism for 
shoe, F. A. Mills 

Sewing machines, wax thread heating device for, 

F. A. Mills 

Sewing machines, waxing and heating device 

for shoe, F. A. Mills 

Sewing machines, work supporting and feeding 
device for shoe, F. A. Mills 

Shade attachment, window, G. B. N. Dow 

S haft hanger, W. Diebel 

Shaft hanger, E. A. Hill 

Shears, E. Bailey 

Shee t feeder, G. R. Clarke 

Shingle package, M. J. Carkeek 

Shoe polisher, M. Christenson 

Shutter, iris-diaphragm, Rudolph & Nather 

Signal operating rods, adjusting device for, G. A. 
Weber 

Signaling device, automatic electric, E. A. Her- 
mann 

Slate frame, J. H. Rudolph 

Slicing machine, vegetable, A. C. Cook 

Smoke consuming furnace, H. Engel 

Snap switch, double throw, E. M. Hewlett 

Spark arrester, R. b\ Dougherty 

Spring. See Bolster spring. 

Sprocket wheel, combination, G. VV. Kortright... . 

Starch containing solutions for use in brewing, 
distilling, etc., making, S. Pratt 

Starching machine, C. O. White 

Station indicator, A. Lambert 

Stave machine, N. Burr 

Steam condensing apparatus, W. Webster 

Sterilising milk, etc.. Popp & Becker 

Storage battery, electrical, B. C. Van Emon 

Stove, foot, A . Kindley 

Stove, sheet metal, C. T. McCarroll 

Straw stacker, pneumatic, N. Newsom 

Street sweeper, J. H. Reynolds 

Structure, supporting, H. Petterson 

Surveying instrument. W. Hinton. 

Switch. See'Railway switch. Snap switch. Tele- 
phone switch. Trolley wire switch. 

Tack, thumb. A. A. Woodward 

Tank feeder, H. Raymond 

Telegraphic transmitter. h\ F. Howe 

Telephone switch. H. T. Johnson 

Telephone transmitter and resistance varying 
material therefor, F. R. Colvin 

Telephonic system, it. A. Chase 

Thill coupling and antirattler, combined, J. B. 
Newell 

Thrashing machine band cutter and feeder, J. 
Ho vey 

Tie. See Railway tie. Wall tie. 

Tile or brick cutting machine, J. Sensing 

Timepiece winding mechanism, H. Schumacher.. 

Time recorder, electric, II. T. Johnson 

Tobacco cutter, G. K. Walker 

Top, spinning, C. Diem 

Transplanter, tree, J. Santmier 

Trap. See Animal trap. Grease trap. Lobster 
tray. Mole trap. 

Tricycle, figure, C. V. Best 

Trolley wheel and support, D. R. Thomas 

Trolley wire switch, J. M. Andersen 

Trolling spoon, H. J. Thayer 

Truck, radial car, W. Robinson 

Tug, shaft, E. Logan 

Tunnel, A. S. Dandridge 

Twine making machines, automatic feeder for. 

G. A. Lowry 

Type distributing machine, F. Praunegger 

Type holder, J. C. Corbett 

Typesetting machine, F. Praunegger 
Typewriter cabinet, C. Morrison .... 
Typewriter word register, J . E. With row 

Typewriting machine, C. VV. Walker 

Umbella sticks, machine for slotting. M. Gans — 
Valve for steam engines, vacuum or hand-actu- 
ated by -pass, J. M. Searle 

Valve for water gauges, automatic safety, G. S. 

Neely 

Valve gear, steam engine. W. F. Brown 

Veloci pede brake, G. F. Hall ... . . 

Vending apparatus, coin- controlled, Sawer & 

Purves 

Veneer press, C. E. Francis 

Violin finger board. W. W. Waring 

Vise, pipe, J. Lane 

Wagon shoveling board, C. VV. Needles 

Wall cleaning compound, J. C. Hochhaus 

Wall tie, J Prescott 

Washbench, D. B. Washburn 

Washer. See Barrel washer. 

Water closet, J. H. Stevens, Jr 

Water closet, F. R. Treiber 

Water closet seat attachment, J. H. Stevens, Jr. . 

Water meter, J. E. A. Bel 

Wave motor. Singer & Wood 

Weather strip, D. E. Vanvactor 

Well attachment, artesian, F. Cavallaro 

Wheel. See Grinding wheel. Sprocket wheel. 

Wneel, W. E. Meyer et al 

Whiffletree, G H. Talbot 

Whiffletree hook, W. Dewey 

Windlass, J. F. Barrett ... 



524,513 

524.586 
524.593 
524,362 

524,626 
521,463 
524,441 
524 647 
524,320 

524.299 
524,535 

524,627 
524,420 

,2-1 . 
524,613 
524,61:-! 
524.400 
524,430 
524,474 
524,542 
524,570 



524,381 
524,354 



524,610 

521>24 
524,500 
524.629 
524.478 

524,680 
524,473 
524.623 
524,«01 

524.482 
521.457 
524.460 
52 i, 662 
524,510 
524,521 
524.332 ; 
524,487 ; 

524,540 



524,368 

524,3*7 

524.500 
524,582 

524,412 



521.546 
521,3^2 
524,5M) 
524,326 
524,628 

524,547 
524,304 

521.5611 
524,370 
521.031 
524,041 
524,550 
524,644 
524,, 552 
11,435 

524,676 

524,554 

524,550 
524,359 
524,335 

524,338 

524,340 

524,334 

524,337 
524,583 

524,315 
524,549 
,24,6, ■ 
521. ir.i 
524,479 
524.414 
524,670 

524,429 

524,548 
524,353 

524,575 
524,317 
524,3S4 
524,525 

524,443 

524,651 
524,431 
524,421 

524.308 
524.5t!9 
524,649 
524,05s; 
524,485 
524,342 
524,394 
524,563 
>24,347 
524.591 



521066 
524,681! 
524.625 
524,387 

524,524 

524,480 



524,484 

524,302 
524,671 
524,386 
524,622 
524.581 
524,404 



524,413 
524,517 
524,672 
524,494 

524,462 
524,529 
52-' ,5 13 



Windmill, C. H. Pagett 524,607 

Window screen, Parker & Freeman 524,608 

Wire stretcher, L. Roadhouse 524,352 

Wire stretching spool carrier, T. P. Williams 524,453 

Woven fabric, H. Hardwick 524,321 

Wrench. See Ratchet wrench. 

Wrench, L. Coes 524,574 



TRADE MARKS. 



Beef, fresh, roast, and boiled, S. Green 

Beer, ale, and porter, Hahich & Company 

Bicycles, tricycles, and velocipedes, A. Mecky 

Boneblack, bone meal, and hoof meal, Nolte & 
Dolch Fertilizer Company 

Cement for useo n rubber and leather, G .Branden- 
burg 

Chocolate in powdered form or in tablets, Hance 
Brothers & White 

Confections, comprising caramels, creams, choco- 
lates, and similar candies, unfrozen. Phoenix 
Candy Manufacturing Company 

Cosmetical paste for the complexion, W. P. Hal- 
lock 

Dyes . household , II. Krumhaar 

Flour, wheat, Everett, Aughenbaugh & Company. 

Insect and vermin exterminators, E. R. Marshall. 

Matches, Alsing & Company 25,120 to 

Meats, certain named preserved, S. Green 

Medicinal lotions, J. P. Campbell 

Medicinal powder for the cure of catarrh, W.J. 
Winsett 

Ointment, antiseptic, Norwich Pharmacal Com- 
pai y 

Paper, E. & H. T. Anthony & Company 25,117, 

Plasters and finishes, prepared. Standard Plaster 
Companv 

Plastic mate fal for certain named purposes, 
Dehamme-Delettre Brush Company 

Radiators and steam heating specialties, A. A. 
Griffing Iron Company 

Remedies for headache. Oak Chemical Company.. 

Remedy for indigestion and dyspepsia, J. Carn- 
rick 

Stoves and sheet metal pipes and elbows, oil and 
gas, Gricberg Brothers 

Tin and terne plates. New Castle Steel and Tin 
Plate Company 

Tinware, Keen & Hagerty 

Typewriter ribbons, American Writing Machine 
Company 

Varnish for wood floors, Berry Brothers 

Waists, children's, Bee Manufacturing Company.. 

Watches, A. Schwob 



25.120 
25,121 
25,145 

25,130 

25,140 

25,126 1 



Study Electricity at Home 

byour correspondence method with Free Apparatus. 
Terms low. Cat. free. Scientific Machinist, Clevel'd, O, 



ARB0RUNDUM 



■HARDEST ABRASIVE KNOWN. EMERY AND 
■DIAMOND PC -VDER SUBSTITUTE. IN FLOURr 
|lPOWDELR,-CRYSTALrWHEELrSL AB *. HONE. FORM, 
iCARBORUNDUM CO. MONONGAHELA CITY. PA. U.S.J. 



{s cientific R ook (j atalogue 

RECENTLY PUBLISHED. 

Our New Catalogue containing over 100 papas, includ- 
25,125 ing works on more than fifty different subjects. Will 
i be mailed free to any address on application. 
IHUNN & (JO., Publishers Scientific American, 

361 Broadway, New York. 



25,137 
2.->,lS'J 
25,127 
2f>,lSll 
25.123 
25,128 
25,134 

25,133 

25,135 
25,118 

25,142 

25,138 

25,144 
25,132 

25,131 

25,143 

25,147 
25,146 

25,119 
25,141 
25,116 

25,115 



WELL piflGUlNEQY 

1 All kinds of Well Tools. 




I Largest 
< Works on 
( Earth. 

. „„ A fortune for 

the driller Boring Wells or Prospecting 
with Adamantine. Can take a core. A 
wonderful discovery of lifting 
water by air. Economical two- 
stroke Artesian pumping out 
Jits. £48 page Encyclo- 
pedia 2n cents. 

^ American Well Works, 
ijgArRORA, 111., Chicago, 
" 111., Dallas, Tex. 



DRS1GNS. 

Carpet. J. H.Chadwick 23,556 

Closet shield, M. Peabody 23,561 

Fare registers, case for cash, King & Carhart 23,563 

Mirror rrame, II. Schuessler 23,559 

Reflector, R. M. Dixon 23,560 

Spoons, etc., handle for, G. P. Til ton 23,557 

Tongs tip, clothes, T. J. Coons 23,562 

Vessel, J. T. Curran 23,558 

Wagon body, A. E. Herman 23,564 





A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

( nnndinn patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simplest a cost of $40 each. 
If complicated the cost will be a little more. For full 
ii structions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 



^Ct>pertisenxent&. 



ORDINARY RATES. 



i. each insertion - - ~5 cents a line 
each insertion - - - - $1.00 a line 



Inside l*:iy 
llacU Page 

iW For some classes of Advertisements, Special and 
Hvjiier rates are required. 

The above are charges per agate line— about eight 
words per line. This noticeshows the width of \he line. 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



Patent Foot Power Machinery 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
1, A ISO It SAVING lUackiiiei-v. 
latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 
Seneca Fails Mfg. Co. 
695 Water Street, Seneca Falls N. \. 

I ATUCC Shapers, Planers, Drills, Machine Shop 
LH inCOi Outfits, Foot Lathes, Toolsand Supplies. 
Catalogue Free. SEBASTIAN IjATHB CO., 

120 Culveut St., Cincinnati, O. 



Manufacture, to Order 
SPECIALTIES & NOVELTIES-PATENTED 
(ARTICLES -SMALL OR HNE. MACHINERY. 
SE»1? ji-r oM*. n OTTO KONIGSLOW 
^ 'cK* v ?— '49 MICHIGAN ST. CLEVELAND, 0. 




ARTESIAN WELLS— BY PROF. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
plkment, No. 943. Price 10 cents. To be had at this 
office and from all newsdesilers. 

Oil Well Supply Co. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests, 

Boilers, Engines, Pipe, Cordage, Drilling 

Tools, etc. lllus'd analogue, price lists 

ami discount sheets on request. 

Pittsburg, Oil City aud Bradford, Pa. 
Also, 32 Cortlandt St., New fork. 

BUY 
TELEPHONES 

That live good— not ''cheap things." The differ- 
ence in cost is little. We guarantee our apparatus and 
5uarantee our customers against loss hy patent suits, 
ur guarantee and instruments are ISOTH GOOD, 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, Chicago. 
Largest Manufacturers of Telephones inthe United States. 

Shingle, Heading, and Stave Mill Machinery 

and Veneer Cutting. 
Send for Cat. A. 

Handle Machinery 
for Turning Handles 
for Brooms, Axes, 
etc. Send for Cat. B. 

Wood Pulp Ma- 
chinery. Send for 
Cat. C. 

Trevor Mfg. Co. 

Lockport, N. Y. 

Engineers and Firemen gSSIMiBJn^S 

?ass an examination to procure an engineer's license, 
'he Stromberg Pub. Co., 2715 Cass Ave., St. Louis, Mo. 

BARNES* 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has these Great A d vantages: 
The speed can be instantly changed from to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range— a won- 
derful economy in time and great saving in drill 
breakage. Send for catalogue. 

W. F. &JN0. BARNES CO., 
1999 Ruby St., ■ Kockford, 111, 




Improved Gauge L a the. 



]NTO^W 



EA.r>rj 



Fourteenth Edition of 

Experimental Science 



AMMONIA MOTORS.— A DETAILED 

description of the apparatus devised by Mr. MacMahon 
for the recovery of the ammonia employed tor the pro- 
pulsion of cars in a motor of his invention. With 13 
illustrations. Contained in Scientific American 
Sr pi'j.kment, No. 944. Price 10 cents. To be had at. 
this office and fromall newsdealers. 



SAVE MONEY! 

Make money print- 
ing for others ! 
Type setting easy. 
Printed rules. 
Stamp for catalogue 
presses, type, paper, 
etc., to factory. 



Do Your Own 
Printing! 



S3 Press for Cards, Cir- 
culars, etc. Press for 
Small Paper, S'iO. 
KE1.SEY Jt CO., 




MERJDEN, CONN. 




524.614 

524,393 
524.306 

524,527 

524,511 

524.380 
524,428 
521.3311 

524,327 
521,531 
524,(558 

524,515 
524,655 
524,51i; 
524,411 
524,490 
524,427 
524,666 

524,424 
524,358 
524,314 
524^20 



VANDUZEN s 3I a t m PUMP 

THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 

Always In Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

lO SIZES. 

,200*o 12000 Gallon, per Hour. 
Cost $7 to$75each. Address 

THE VANDUZEN & TIFT CO,, 

102 to 108 E. Second St., Cincinnati, o 



STEEL 



From I to 40,000 Pounds Weight 

Of Open Hearth, Chester or Bessemer Steel. 

True to Pattern. Sound. Solid. 

GEARING OF ALL KINDS, CRANK 

SHAFTS, KNUCKLES FOR 

CAR COUPLERS. 

Cross-Heads, Rockers, Piston-Heads, 

etc., for Locomotives. Steel Castings of every description. 

CHESTER STEEL CASTINGS CO., 

Works, Chester, Pa. Office, 409 Library St., Phila,, Pa, 

^.SAFETY THRUST COLLARS 

^ SOLID AND SPliTT. / 

Of character and at price to suit if 

Lhe most critical buyer. Dealers! 

iii shafting will consult theirV 

interests in writing for Frice 

List and Discounts. 

The Gouyebneuk Machine Co., Gouvemeur, N. 






KKVltSIfil) AND ENLAKGKD. 
] JO I'uges nml 110 Sn peril Cuts niltlwl. 

Just the thing for a present for any man, woman, 
student, teacher, or any one interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent Glass, some points in Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.; 
Bvstems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter winch will prove of interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail, $4. Half morocco, $■">. 

j&~Send for iU unrated circular. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY, NEW YORK.. 



©1894 SCIENTIFIC AMERICAN, INC. 



August 25, 1894.] 



Sf tunMit %mmau. 
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Founded b y Mathew Carey, 175a. 

HENRY CAREY BAIRD A, CO., 

Industrial Publishers, Booksellers &Importers 
810 Walnut St., Philadelphia, Pa., IT. S. A. 

jyOurnewand Revised Catalogue of Practical and 
Scientific Books. 88 pages. 8vo, and our other Catalogues 
and Circulars, the wnole coverinc every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 

ARMSTRONG'S * PIPE THREADING 

. CUTTING-OFFMACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST. J3?T'Send for catalog. 
Armstrong Mfg. Co., 

ISridgeport, Conn. 




Perfect Newspaper File 

The Koch Patent File, for preserving Newspapers, Mag- 
aziues, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
Bupplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavv board sides; inscription 
"SCIENTIFIC AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
W IJNN & CO., Publishers Scientific American 

Don't Kill Yourself 

SMOKING. Use tlie 
HARM LESS SMOKER CURE 

NO SMOKE 
IN THE MOUTH. 

It retains all the flavor and enjoy- 
ment of smoking a cigar without the 
injury. Can be used for cigarette 
smoking and makes it absolutely 
harmless as it prevents inhaling; 
also aids to quit the habit when 
desired. Send for free circular 
|even if you are skeptical. 

RYERSON D. GATES, 

B. 1205, 108 La Salle St., Chicago. 

ENGINEERS' MANDAL^MSf^^fe 

p. cat., 10c. American Indus'l Pub. Co., Bridgeport. Ct. 

DISPOSAL OP THE GARBAGE AND 

Waste of Cities.— By W. F. Morse. A statement of what, 
during the last two years, has been added to our know- 
ledge on the subject of the disposal of city garbage and 
refuse; with special reference to the disposal by fire of 
the organic waste and garbage of the Chicago Fair. 
Contained in Scientific American Supplement, No. 
938. Price 10 cents. To be had at this office and from 
all newsdealers. 

GATES ROCK & ORE BREAKER 

Capacity up to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. King-Darragh Con- 
centrator. Connersville Blowers. 
Bend for Catalogues 
GATES IRON WORKS, 
50 (' So. Clint nil St.. Chicago 
136 C, Liberty St. N.Y. 237 C. 1'ranklin St.. Boston. Maps. 





fclfinnforan Insect that the MAGIC MOSQUITO 
vHUUU BITE CURE and INSECT EXTERMINATOR 
will not kill. Try it for Sofa Beds, Roaches, etc , and for 
driving away mosquitoes Non-poisonous. Sold every- 
where. Sallase & Co., 53 W. 24th St., New Fork, Mf rs. 




Durable— Easily Applied. 

1 This roofing is manufactured 
I from natural Trinidad asphalt 
I materials, and will not dry up 
I and become brittle under ex- 
| posure to the weather as coal- 
tar roofings do. 
%W Send for Free Samples 
&and Circulars to 

^'WARREX CHEMICAL 
I «fc MFG. CO., 

M^imttri^&ntiBikrh* ^** Fulton Street, 
JFJ3URABLE \RgpF/NG? New Y ork, U. S. A. 



MATCH * MACHINERY. 

Latest improved. Complete plants furnished. JOS. C. 
DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 




STEVENS PATENT 
SPRING SCREW THREAD CALIPERS 

Ideal, No. 64. 

Price, by mail, postpaid. 

8 inch $1.00 | 5 inch $1.85 

Ideal and Leader Spring Dividers, and 
Calipers, Ideal Surface Gauges, Depth 
Gauges, and Fine Machinists' Tools. 

KF" Illustrated catalogue free to all. 
J. STKTKNS ARMS .fc TOOL CO., 
P. O. Box 830, Chicopee Falls, Mass. 



FIREPROOF FLOORING.— DESCRIP- 

tion of the various systems of fireproof flooring era- 
ployed in Europe and the United States. With 73 illus- 
trations. Contained in Scientific American Supple- 
ment, No. 947. Price 10 cents. To be had at this 
office and from all newsdealers. 



Star * ERaps 




By Richard A. Proctor, F.R.A S. 

A series of twelve elegantly printed Maps of the 
Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying each map, giving the names of the prin- 
cipal stars and constellations, showing their relative 
positions at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

To which is added a description of the method of 
preparing and using artificial luminous stars as an aid 
in fixing in the mind the names and places of the 
various stars and constellations, by Alfred E. Beach. 

Altogether this is one of the most popular, useful 
and valuable works of the kind ever published. 

One quarto volume, elegantly bound in cloth. Price 
$2.50, postpaid. 

MUNN 6c CO., Publishers, 

361 Broadway, New York. 



10 STATE UNIVERSITY, Columbus, Ohio, SCHOOL OF JIUIIIL 

Four-year courses in Civil, Mining, Mechanical, and Electrical Engineering, and in Industrial Arts. A two- 
year course in Clay Working. Each department is well equipped with appliances for instruction 
A catalogue will be sent on application. 



TEDMANSKRK?sAurora,lncliana 
Disintegrators and 
pulverizers for reducing 



till FOR VARIOUS PURP05ES.&RA- 
41 ill PHITE. CRUCIBLES AND SLAG 
USED IN ROLLING MILLS,GU»NO 
PH0SPHATE.B0NES.tTC , FOR 
FERTILIZER. THE. BEST AND 
MOST SATISFACTORY MILL ON 

THE. MARKET. WRITE FOR ILLUSTRATED CATALOGUE »» PRICES. 



CHEMISTRY IN RELATION TO 

Pharraaco-Therapeutics and Materia Medica.— By Prof. 
B.J.Stokvis. The term and scope of pharmaco-thera- 
peutics, the prime importance of chemistry, vital phe- 
nomena and their meaning, appearance of vital pheno- 
mena in certain chemical solutions, chemistry in relation 
to materia medica, the vagaries of modern pharmacy. 
Contained in Scientific American Supplement, 
No. 961. Price 10 cents. To be had at this ofiice and 
from all newsdealers. 



A SUCCESSFU 
LOOSE PULLEY 

ER. 

The only one. Saves annoyance. Saves labor. 

KRIDhER MFG. CO., 
VW Agents Wanted. Grand Rapids, Mich. 



AT LAST! 




STARRETT'S- 

IMPROVED SPEED 



INDICATOR. 




Graduations show every revo- 
tion, and with two rows of fig- 
ures, read both right and left, 
as the shaft may run. Auxil- 
iary split cap is made to slip over the 
pointed spindle to use on a center or 
pointed shaft. 

HIT" Illustrated Catalogue Free. 

LO OTADDCTT Manufacturer of Fine Tools, 
• 0. O I AKK CI I ) P. O. Box 13, ATHOL, MASS. 



FAR QUI C— TELESCOPE REFRACTOR, m 

run OHLL inch aperture.. Definition unexcelled, 
4 eye-pieces, powers 50 to 208. Fine alt-azimuth mount- 
ing. Photo. O. L. Petitdidier, Optician, Mt Carmel, 111. 



fcfc 




OTTO 



99 



SfBR 
30,000 SOLD 



GAS AID GASOLINE 
\ ENGINES. 
/^tolOOh. p. Can 
/ be used in cities or 
in countryindepen- 
dent of gas works 
or gas machines. 
No Boiler, 
No Danger, 
No Engineer. 



Otto Gas Engine Works, Incorporated, Philadelphia 



O 



O 



Messrs. Munn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientific Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
13 a year. Specimen copies free. 
Address MUNN & CO., 

New York, 361 Broadway. 



o 



o 



^^^^^^^ 



THERMOSTATIC REGULATORS FOR 

Incubators and other Heat Applications. — By G. D. 
Hiscox, M.E. Description of some thermostatic bars, 
heat regulators, and ventilators that have been tested 
for reliability, and the construction of which comes with- 
in the means of most amateurs. With 3 illustrations. 
Contained in Scientific American Supplement. No. 
959. Price 10 cents. To be had at this office and from 
all newsdealers. 



VOLNEY W. MASON & CO. 

FRICTION PULLEYS, CLUTCHES, and ELEVATORS 

PROVIDENCE. R. I. 



BUY DIRECT AND SAVE DEALER'S 

$17 AND AGENT ' S PROFITS. 

VrlLbuyour Oxford Boss Bicycle, suit- 
pable for either sex, made of best ma- 
._ _^. "terial, strong, substantial, accurately 

adjusted and iully warranted. "Write to-day for our 
large complete catalogue of bicycles, parts, repairs, etc., 
free. OXFORD MFG. CO. 

338 Wabash. Avenue, - CHICAGO, ILL. 




Absolute 
secrecy. 
Advice and ideas not charged for. Send for particulars 
UARDAM ifc SON, 98 John Street, New York. 



Model & Experimental Work. 



are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitable for grinding any tool. 

83^° May we send you our Catalogue, 
which will give you some information ? 
GRAFTON STONE COMPANY, 
No. 80 River Street, Grafton, Ohio 




The Most Useful Tool in any Shop is the 



RIVETT 



LATHE 

MADE BY 

FANEUIL WATCH TOOL CO- 
BRIGHTON, 

BOSTtN. MASS., V. S. A. 

Anybody interested, write 
for particulars. 
The Highest Award at the World's Columbian Exposition. 




The Bailey Automatic Bicycle Brake 



_._ as quick in action as thought it 
self. So unobtrusive, the rider 
would never know he had it were it 
not for the Instant and effective aid 
it gives him when wanted. BAILEY 
MFG. CO., 207 S. Canal St.,CHicActo. 




Towers, Tanks and Tubs 

PATENT SECTIONAI, 

ALL IRON TOWERS. 

PLAIN 

ALL WOOD TOWERS 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Louisiana Red Cypress Tanks 
a Especially. 

W. E. CALDWELL CO. 

219 E. Main Street, 
LOUISVILLE, RY., U. 8. A. 




Wanted— Capital to make experimental machine and 
take patent on a valuable invention. Will give interest 
in patent. Address Carl Hartmann, Corona, L. I., N. Y. 




YOU CAN BECOME 
A WATCHMAKER 

And establishyoureell in a jiaytacbnsl. 
ness, by securing: our set of tools and 
Instruction Book, All first-ClaSS 

Jeweler's tools, which cost at 
wEolelale 86.60. Book tells you how 
to use them— makes success easy. 

Book and Tools $4.75. (sea 
picture). Bent by express on receipt or 
price; S4.75 or C. O. D. where 11.00 ac- 
companies the order. Send for our price 
list.: HO.FMAN SUPPLY CO., 

i Wholesale Deilers In 

lUTCHJUKKKS'TOOXSANDSUFPLIES, 
1G3B.J 8b, Columbus, Ohio. 



TRANSMISSION OF POWER BY 

Friction Pulleys.— By G. D. Hiscox, M.E. Description 
and illustration ot some of the many forms and combi- 
nations possible for the transmission and direction of 
power by contact pulleys. With 17 engravings. Con- 
tained in Scientific American Supplement, No. 
937. Price 10 cents. To be had at this office and from 
all newsdealers. 

-__^A High Grade only. Warranted. Contract- 

ftpfcj ^^Q y ors desiring a trustworthy Jack Screw, ad- 
IM n fc rr~3 a dress Rumsey & Co., Ltd., Seneca Falls, N.Y. 



ALUMINUM soldered with ALSITE SOLDER 
and Plated with either Gold, Silver, or Nickel by the 

ALSITE PROCESS. 

Full particulars on application. ALSITE ALUMI- 
NUM CO., 106 Liberty St., New York City. 



THE S IMPLEX TYPEWRITER 

GUARANTEED 

|to do as good work 
ias any high priced 
'machine. Special- 
ly adapted for use 
in private corre- 
spondence. Sent 
by mail or express 
prepaid on receipt 

ot $2.7r>. luhiuidsonie 
walnut ca.ee, 5uc . extra 

Address Simplex Typewriter Co., 26 K. 13th St., New York 




UVPUnTIQM 1 iTs Uses and Abuses. The science 
n I r 11 U I I O Ifl ■ easily acquired by anyone. Illus'd 
book, ISl. Dr. Anderson, S.A.8, Masonic Tern., Chicago 

HINTS ON COLORING LANTERN 

Slides. — By George M. Hopkins. Description of a method 
of coloring prints on gelatine-coated lantern slide plates. 
With one illustration. Contained in Scientific Amer- 
ican supplement, No. 961. Price 10 cents. I'o be 
had at this office and from all newsdealers. 



THE FISHER 

Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
and the 

FISHER PATENT GRAVITY GOVERNORS 

for Steam Pumps filling elevated open tanks, 

are the most positive and durable devices 

made for the purpose. 

REDUCING VALVES- 

tt^" Send for circulars and testimonials. 

FISH I R GOVERNOR < O., 

201 S. 1st Avenue. - - Marshalltown, Iowa. 



SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps, or of being used as a 
5 h. p motor. This machine was constructed especially 
for the benefit of the readers of the Scientific A merican, 
by Mr. W. S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in scientific 
American supplement. No. S65. Price 10 cents. To 
be had at this office and from all newsdealers. 




Do Your Own Knitting on the 

New BRANSON 
KNITTER 



d It will be well done. 30,000 now in 
use. This year we will sell .rffc*|Cr Same 
our $25 Machine for *P I O quality 

as before. For full particulars, address 

Branson Knitting Machine Co. 

506 St. John St., Fhila. 



REM TElCDUnilCC Receivers, Transmit- 
•» ttL ICLtrnUHtO ters. Bells, Wire, and 
ail supplies for complete equipment of Telephone and 
Telegraph lines. Send for descriptive price list, also Tele- 
qraph Manual and Catalaque FREE. J. II. BUNNELL 
& CO., 76 CORTLANDT STREET, NEW YORK. 




ALLS 



for MACHINERY 
JOURNALS and BI- 
CYCLES a specialty. 
Balls from }£" to 2" diam. in stock 
Balls of Any Material or size made 
to order. Accuracy of sphere, size 
and uniformity of strength guar- 
anteed. t3T° Write for Prices. 

Also m anuf acturers of Automa- 
te Screw Machines for Sewing 
Machines, Bicycles, etc. 

Cleveland Machine Screw Co. 

133 2d Ave., Cleveland, O. 



RABBIT SKI1NH. -DESCRIPTION OF 

the French method of preparing rabbit skins for the 
use of furriers, and of rabbit hair for the use of hatters. 
With 6 engravings. Contained in Scientific Amer- 
ican Supplement, No. 959. Price 10 cents. To be 
had at this office and from all newsdealers. 



DEAF 



NESS & HEAD NOISES CURED 

bylNVISIBLE Tubular OubModb. Have helped 



combined. Whispers 
•jm. F. HUcox only, 8&S-i 



more to good UCAD m t' than all other dsvicee 
nCHIld. Help ears u glawea help 
iB'way.N.Y. Bookof proof* FREE 



HE IS DEAD! 



To his own interest, wtio deals in Aims and Ammunition or -who shoots a Rifle 
Pistol, or t-hot Gun and has not a .ropy of IDEaL HAKD HOOK, No. 4. A 
811 pages of solid information. Just out. (Mention Scientific American,) BE 
ALIVE and send for one FREE to all countries. Send stamps for postage. 
IDEAL 31FU. €0., Drawer S6u, New Haven, Ct.. U. S. A. 



PROPOSALS. 



PUBLIC LIGHTING SOLICITED. 

Sealed proposals for furnishing the city of Waco. 
Texas, with electric arc lights, incandescent lights, and 
gas lights, for public street lighting, for periods of three 
(8) years, five (5) years, and ten (lOj years. Specifica- 
tions and full information can be obtained from City 
Secretary of Waco, Texas. Proposals will be opened by 
the Mayor and Gas Committee in the Mayor's office in 
Waco, Texas, at 3 o'clock P. M ., October 3, 1894. 

Address proposals to C. C. McCULLOCH, Mayor of 
Waco, Texas. 



DEAFNESS 

and HEAD NOISES relieved by using 
Wilson's C«iiiin*ii Sense Ear ])riuii*t 

New scientific invention, entirely different 
in construction from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skill has given no relief. 
They are safe, comfortable, and invisible; 
have no wire or string attachment. \\ rite 
for pamphlet. P^° Mention this paper. 

WILSON EAR DRUM MFG. CO., 
Drumin position. LOUISVILLE, KT. 




STRAW CELLULOSE.— BY JAMES 

Beveridce. Description of the method of manufactur- 
ing pure cellulose from straw for the production of 
papers of first-class quality. Contained in Scientific 
American Supplement, Nos. 959 and 960. Price 
10 cents each. To be had at this office and from, all 
newsdealers. 



THE It'Il-A.IIXrK.IjIlNr 

A New and Superior Telephone. 

No Royalty ; No Infringement ; No 
Battery; No Expense; No Trouble; 
No Failure in Operation. No Talk, No 
Pay. Perfect Talking Machine. 

Adapted, for Private and Public Lines 
and for Exchanges. Agents wanted ev- 
erywhere. Address for cir. and price, 

The Franklin Telephone. 
Room 310, 167 Dearborn St., Chicago, 





SCIENCE SCHOOL- Special training for scientific 
and technical schools or for business. New building, 
modern appointments. Betts Academy, Stamford, Ct. 



SHORTHAND BV MAIL. Taught by Re- 
porters. Catalogue and first lesson FlfEE, Potts' 
Shorthand College, Academy Bl'k, Williamsport,Pa. 



Talcott's Acme Steel Belt Hooks. 




Strong Grip on the Belting 

See illustrated notice in Sci. 
am., July 7, 1894, page 7. 

Trial package containing 100 
hooks, assorted sizes, $1.50. De- 
livered free in U. S. 
16SabinSt. Providence, It. I. 



AND FINE 3RAY IRON ALSO STEEL 
^ 1 CASTINGS F ROM SPE CIAL „ H% 



.} T.n« ,TO LEHIGH AVE. & AMERICAN^!. PHILA . eJIWJSi 



ELECTRO MOTOR. SIMPLE. HOW TO 

make. ByG M. Hopkins.— Description of asmall electro 
motor devised and constructed with a view to assistiDg 
amateurs to make a motor wnich might be driven witn 
advantage by a current derived frum a battery, and 
which would h:ive sufficient power to operate a foot 
lathe or any machine requiring not over one man power, 
with 11 figures Contained in fccn<:NTiFic American 
Supplkmknt. No. (>4l. l j nce 10 cents. To be had at 
this office and from all newsdealers. 



THE LINK-BELT COMPANIES, 
PHILADELPHIA. NEW YORK. CHICAGO. 

Originators of the best practice in the use 

of Link-Belting of standard designs. 
Ewart lank-Belting (31 regular sizes). 
Sprocket Wheels, Rope Transmissions, 

Fibre -Graphite Self-Lubri- f r 

cant Journal Bearings. 
Machinery for elevating and 

conveying any material. 

Philadelphia address* M0'20 Hunting Park At. 




A New and Valuable Book. 



P^i 




12,500 Receipts. 70S Pnjfes. Price $5. 

Bound in Sheep, $tf. Half-Morocco, $>4>.50. 

This splendid work contains a careful compilation of 
the most useful Receipts and Repliesgiven in the Notes 
and Queries of correspondents as published in the Sci- 
entific American during the past fifty years ; together 
with many valuable and important additions. 

Over Twelve Thousand selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of the highest value, arranged and condensed in 
concise form con venient f or ready use. 

Almost every inquiry that can be thought of. relating 
to formulas used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will And in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

HIT" Send for Descriptive Circular. 

MUNN & CO.. Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York. 
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^ftipcrttseinenio. 



ORDINARY' RATES. 



inside Pa. *re, each insertion, 
Back Pa i;e. each insertion. 



- 75 cents a line 
• - $1.00 a line 



|3F" For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



ELECTRICITY * 
ARCHITECTURE * 
MECHANICAL DRAWING. 



JS± 




FREE APPARATUS. 

Diplomas awarded. Courses in other trades, all 
including thorough instruction in Mathematics and 
Physics. Send for Free circular, stating subject you 
wish to study, to The Correspondence School of 
Industrial Sciences, Scran ton, Fa. 



COLD FOEGED PRODUCT. 

Fluted Tire Bolt 

Patented Nov. It, 1890; Oct. 20, 1891. 




Is suffer and stronger than a common bolt. The fluted 

shank prevents the bolt from turning 

in the rim and tire. 

MACHINE SCREWS 
SWVE BOLTS 
LOCK CAP («CKEWS 
SIDE KNOB SCREWS 
THREADED WIRES 



COLD 
FORGED 



AMERICAN SCREW COMPANY, 



PROVIDENCE, R. 



ANTED forFINETOOISineveryshop 
•«Sr C.H.BESLY& CO: 



AND AGENCY. 



CHICAGO, ILLU.S.A. 



VEGETABLE PARCHMENT.— A VAL- 

unble paper on the properties, uses and manufacture of 
this product. Contained in Scientific American Sup- 
plement, No. 945. Price 10 cents. To be had at this 
office and from all newsdealers. 



h.Ml/cVMLHWUnifl 



f/ '* INCANDESCENT LAMPS. 
0-C.WHITE CO. WORCESTER,- 

SEND FOR CIRCULARS- MASS. 



The 

American 
BeH Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edis»n May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 



15 YOUR BUSINESS 
A SUCCESS? 



THEN YOU USE 



Printer's Ink. 



. . WE ARE PROFICIENT IN THE ART 



OF PRODUCING UNIQUE AND ARTISTIC 
. . ADVERTISING MATTER, AND MAKE . . 
ILLUSTRATED CATALOGUES A SPECIALTY. 

LET US HEAR FROH YOU. 

A. H. KELLOGG, 



409=415 Pearl Street, 



New York. 



Ride a Jpribliije ! 

That's The Wheel! 




t^~ Write for Catalogue and Agency. 
THE BLACK MFG. CO., - ERIE, PA. 



'ECLIPSE" BRAVER, DRILL k TOOL SHARPENER 

For holding tools of every 
description, for sharpening. 
Adjustable to any angle. Most 
practical, economical and indis- 
pensable tool for the purpose. 
Tools last longer, retaining ac- 
curate cutting edges at all times. 

Price $1.73. 
B^** Send for illustrated circular. 

jpggL „*■„£• c^sKsWnS'ter, 
^=SS3s> p a>) Mfrs. of Engravers', 

ST7=r=a Watchmakers' and Jewelers' 
Tools and Supplies. 




■'111! 



m BULL'S-EYE 

^^ THE NEW KIND OF CAMERA. 

Illustrated in Scientific American, March 31st, p. 197 
LIGHT PROOF FILM CARTRIDGES. 

NO DARK ROOM REQUIRED. 

Best and Most Practical Camera in the World regard- 
less of price. Prices, $>S to $15. 
B^* Send for Description, with Sample of Work, 
Boston Camera Mfg. Co., 382 Tremont St., Boston, Mass. 




Computing Figures 

mentally is probably the 
hardest kind of toil known. 
The Comptometer makes^ it 
easy, is twice as quick, in- 
sures accuracy and relieves 
all mental andnervousstraiu. 
Why dou't you get one ? 
Write for Pamphlet, 

FELT & TARRANT MFO CO 

62-56 Illinois St., Chicago 



ASTRONOMY 

Made easy and interesting with the help of our new 

Celestial Planisphere and Handbook. 
For descriptive circular, address 

POOLE BROS., Chicago, III. 



V/i to 50 H. P. 




Sterling, 111., P.O. Box 118, 
la where you must address for 
printed matter and informa- 
tion regarding the 

Motor of tue 19th lentury. 

Used any place, by any one, 
for any purpose 
Many imitations. 

Only one original. 

Charter Gas Engine Co. 



Photographs Made for a Cent Each. 

The Kombi PIl 
Camera ' *" 

Makes a picture the size of 

this and in any shape you 

please. It is a combined 

camera and grapboscope. 

1% by 2 in.— weighs 4 oz. 

Goes in any pocket, no tri- 
pod to carry. pr~ Any 

Boy or Girl can use It. 
WiU photograph anything 

or anybody. Can be made very profitable. 

The Kombi, complete, $3.30. Strip 
of Film (25 exposures) £0 cents ad- 
ditional. 
tf not for sale by your photo dealer, the Kombi will be 

sent to any address, postage paid, on receipt of price. 

ALFRED C. REMI'ER, 208 JLake St., Chicago 





consultation T1C\7"P!TCTO"R S 

AM) ADVICE TO X.W V X«.W ± VXfcO. 

Experimental work of every description. Automatic 

machinery designed and built. IST" Send for circular. 

MALTBY Mb'G. CO., Brooklyn, N. Y. 





yourself as easily with a 
Kodak as with any other 
camera— an illustrated man- 
ual, free, with every Kodak, 
tells how in terms that the 
merest novice can understand; 
but if you prefer 

" You Press the Sutton, 
We do the Rest" 



EASTriAN KODAK CO. 
KODAKS Rochester, 

.00 to $100. n. Y. 

Send for Catalogue. 








THE OLIDST 



GAS AHD GASOLINE ENGINES, 



FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 
The OxjXInt G*-^a_s ZEIjxrei- untie Co., 

222 CHICAGO STREET, BUFFALO, NEW YORK. 

Rllggtes-Ooles Engineering Co., 39-41 Cordnndt Street. Sew York, Agents, 



CUGIUCQ BOILERS & MACHINE TUOl.S. 
LllUintu, Complete outfits furnished. Send for pri- 
ces and Catalogue "B." W. P. DAVIS, Rochester, N. V. 



Novelties, Specialties, and Aluminum Castings made 
in quantity. H. H. fe'ranklin Mf g. Co., Syracuse, N. Y. 



MCPY Emery wheels. Grinding Ma- 
™ ■» ■ . chines and Grinders' Supplies, 



El 
Quick process and large stock. When in a hurry, 
buy of THE TANITI<: CO., New York Citt. 
Cincinnati, and Stroudsburg, Pa. 



■ iiiiiiriiiiiiiuiKiii 



Premo Camera 



CO 




CO 



COMPACT, L1CHT, PERFECT IN DETAIL 

We Guarantee Perfect Satisfaction. 



Rochester Optical Go. ".". 



Water Pt., = 



neuter, N, Y. 



'asbestos 

STEAM PACKING 

Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Faints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 

H. W. JOHNS MFG. CO.. 87 Maiden Lane, N.Y. 




m~ EtiTAIililBllKD 1845. 

The Most Popular Scientific Paper in the World 

Only S3.00 n Vein*. I iiclu<liii<r i'osinee. 
Weekly— 5*2 Numbers it Vein - . 

This widely ci rcu In ted and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
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xhtic American will be sent f or oneyear— 52 numbers- 
postage prepaid, to any subscriber in the United States. 
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This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. Tb e 
Scientific Am erican Supplement is published week- 
ly, anJ includes a very wide ranee of contents. It pre- 
sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Useful 
Arts, embracine Biology, Geology. Mineralogy. Natural 
History. Geography, Archaeology, Astronomy Cbemis- 
tiy. Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 
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and described in the Supplement. 
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Canaua, and Mexico, $5.00 a year; or one copy of the 
Scientific Am krican and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check. 

MINN & CO.. .'Mil llrondwny, New York. 



gxtiltliug gtlitiow. 

THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

Ruill>ers* Edition is issued monthly. $2.50 a year. 
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